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PREFACE 

The work described herein was performed by the Earth and Space 
Sciences Division of the Jet Propulsion Laboratory. 
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ABSTRACT 


Data collected by JPL at the Finney County, Kansas test site as 
part of the Joint Soil Moisture Experiment (JSME) <iuring October 9-14, 
1976 is presented here, prior to analysis, to provide all JSME investi- 
gators with an immediate source of primary information. The ground- 
truth measurements were taken to verify and complement soil moisture 
data taken by microwave and infrared sensors during aircraft overflights 
on October 13 and 14. Measurements were made of meteorological variables 
(air speed, temperature, relative humidity and rainfall), surface reflec- 
tivity, and temperatures at and below the surface. 
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INTRODUCTION 

This dociiment contains the data collected by the JPL Earth Applica- 
tions and Climatology group at the Finney County, Kansas test site as 

i- ’ X 

part of the Joint Soil Moisture Experiment (JSME) during October 9-14, 
1976. These data have not yet been analyzed. The purpose here is to 
record the original data intact, providing an immediate source of pri- 
mary information to all JSME investigators. A companion paper will 
present the JPL microwave ground-based radiometric observations and 

♦ t • 

surface truth (Njoku and Yamane, 1977) 

The data consist of measurements of meteorological variables (air 

speed, temperature, and relative humidity), surface reflectivity, and 
temperatures at and below the surface. All these parameters are listed 
in the appendices and a description of the data gathering methods pre- 
cedes them. The next section gives the location and particulars of the 
sites investigated. 

These ground-truth measurements are desirable to complement and 
verify the soil moisture data acquired from infrared and microwave mea- 
surements that were made by aircraft flying over the test sites on two 
days: Oct. 13th and 14th. The data gathering effort was facilitated 
by excellent weather (nearly clear skies and no precipitation during the 
period). All objectives were achieved without difficulty, the instru- 
ments performed well and a substantial amount of data was acquired. 

SITE 'description* 

The fields chosen by JPL for ground truth data collection for the 
Joint Soil Moisture Experiment in Finney County, Kansas are indicated 
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in Fig. 1. There was a total of 17 sites along flight lines 1, 2 and 
4 representing the various types of fields found in the JSME test site. 
The instruments used at each of the various sites are listed in the 
legend accompanying Fig. 1. A description of the individual sites 
follows . 

Site 1; Newly Planted Wheat Field 

. Eastern edge of field 129a, 7-8 meters in from 
north-south road, nearly uniform north-south trending 
furrows approximately 10 cm high with newly planted 
winter wheat 5 - 8 cm high. 

Site 2: Newly Planted Wheat Field 

Northern edge of field 129a, about 1.5 meters from 
main road, east-west trending furrows, with some debris, 
winter wheat, 5 - 8 cm high. 

Site 3: Wheat Stubble Field 

Field just east of 129a, 7-8 meters in from north- 
south road, wheat stubble, dry, yellowed, 25 - 50 cm 
high, some’ upright, some matted down with 5 - 10% green 
volunteer wheat. 

Site 4A & B: Bare Field 

Field just east of 129a and south of site 3 field, 7 - 
8 meters in from north-south road, very sparse, dry, 
flattened milo stubble. 
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Site 5: 


Site 6: 


Site 7 : 


Site 8A: 


Site. 8B : 


Site 9; 


Newly Planted Wheat Field 

Northeastern quarter of field 129d, 7-8 meters from 
main road, located in clay pan, newly planted, diagonal 
furrows, no wheat visible, some debris and green weeds. 
Newly Planted Wheat Field 

Northwestern quarter of. field 129d, 7-8 meters from 
main road, east-west trending furrows with new winter 
wheat, 5-8 cm high, out of' clay pan. 

Newly Planted Wheat Field 

Western edge of field 38b, 7-8 meters from north- 
south road, diagonal furrows, new winter wheat, 5-8 
cm high. 

Grassy Field 

Field just west of 50d, dense mixture of dried and green 
grass, 25 - 40 cm high. 

Newly Planted Wheat Field 

About 7-8 meters in from western edge of field 50d, 
north-south trending furrows, newly planted, no wheat 
visible. Furrow orientation site (A through G) was in 
the vicinity of site 8B. 

Grassy Field 

Southern edge of field 31, mixed dry and green grass 
starting about 7-8 meters in from main road. 
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Site 10; 


Site llA & B: 


Site 12; 


Site 13: 


Site 14: 


Newly Planted l^eat Field 

Eastern edge of field 30A, 7-8 meters from north- 
south road. Newly planted diagonal furrows, no wheat 
visible. 

Milo Stubble Field 

Western edge of field 27c, 7 - 8 meters from north- 
south road. Milo (a feed grain) scrub, semi-dried, 

30 - 75 cm high, 40 - 50% bare, dried, cracked soil, 
some grey-green weeds and bushes. 

Mature Milo Field 

Southwestern edge of field 26, about 60 cm in from edge. 
Solid, unharvested milo with heads of reddish brown grain, 
1-1.5 meters high. 

Wheat Stubble Field 

Field across the main road and south of field 26, 7 - 
8 meters from main road, dried, yellowed wheat stubble, 

25 - 50 cm high in rows with 30 - 40% green volunteer 
wheat in between. 

Newly Planted Wheat Field 

Eastern edge of field 18, 7 - 8 meters, from north- 

« 

south road, diagonal furrows with newly planted winter 
wheat, 10 - 13 cm high. 
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figure. 1 LEGEND 


SITE 

1 

2 

3 

AB 

5 

6 
7 

8A 

SB 

9 

10 

llA 

IIB 

12 

13 

14 


INSTRUMENTATION 
PFRS, PRT-5, YSI, Van 
PFRS, PRT-5 
PFRS, PRT-5, YSI 

PFRS, PRT-5, Portable Weather Station 
(7 levels) 

PFRS, PRT-5, Portable Weather Station 
(1 level) 

PFRS,. PRT-5, YSI 

PFRS, PRT-5, YSI 

PRT-5, YSI, Van 

PFRS 

PFRS, PRT-5, YSI, Furrow Orientation 
Site, Van 

PRT-5 . 

PRT-5, YSI, Van 
PFRS, PRT-5 
PFRS, PRT-5 
PFRS, PRT-5, Van 
PFRS, PRT.-5 
PRT-5, YSI, Van 


PFRS - Portable Field , Reflectance Spectrometer 
PRT-5 - Barnes Precision Radiation Thermometer 
YSI - Yellow Spring Instr, Co. Temperature Probes 
Van - JPL's microwave van. 
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DATA ACQUISITION 

Meteorological Variables (One Level ) 

A mechanical weather station (manufacturer, Meteorology Research, 
Inc.) set to collect data at an elevation of 1.5 meters was located 
east of field 129a (site #4B) about 45 meters north of the portable micro 
meteorological system described in the next section. Mounted on a tripod 
the weather station was placed about 7-8 meters east of the north-south 
dirt road on a field sparsely covered with dry, flattened milo stubble 
next to a wheat stubble field. 

The mechanical weather station measures four meteorological para- 
meters: wind speed,' air temperature, relative humidity, and rainfall. 

The station is powered by 4 flashlight batteries and records data on a 
strip chart. 

The meteorological sensors are: wind speed, a 3 cup anemometer 
with an operating range from about 1 km/hr “to over 160 km/hr; air tem- 
perature, a shielded bimetallic coil with an operating range from -68°C 
to 49 “C; relative humidity, a moisture-sensitive element with an operat- 
ing range from 0 to 100%; rainfall, a cylindrical (tipping bucket) rain 
collector with a diameter of 20 cm and a height of 60 cm. The latter 
sensor was placed on the ground a distance of ten yards from the station. 

The data are given in Appendix A. Included are: date and time, air 
temperature (T) in °C, wind speed in kilometers per hour, and relative 
humidity (Q) in percent. No rain fell during the period. 
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Meteorological Variables (Seven Levels) 

A portable micrometeorological weather station and recorder (developed 
by JPL) were set up to collect data at site 4A, 7 - 8. meters east of field 
129a and the north-south road. 

The area around the site was relatively flat and free of obstructions. 
On the other hand, the surface area was not of uniform roughness: the fetch 
from the west passed over a nearly-homogeneous , furrowed surface of newly 
planted wheat; while, the fetch from the east passed over an area that 
included fields scattered with crop debris or covered with a wheat stubble 
about 25 cm high. 

The weather station measures the air speed, temperature, and humidity 
at 7 levels over an altitude range of 8 meters. The levels are at: 1/8, 

1/4, 1/2, 1, 2, 4, and 8 meters. , The sensors are a psychrometer-anemometer 
pair, one -pair for every level; each instrument is at the end of a 1 meter 
rod that is attached to a mast a little over 8 meters long (Figure 2) . 

The anemometers are the three-cup type, about 9 cm high, 5 cm in diameter 
and with rotor arms 7.5 cm long: they are lightweight, durable, and weather- 
proof. The psychrometers consist of two thermistors (Yellow Springs Ins- 
trument, YSI #44202) enclosed in a small metal box about 17.5 cm long and 
5 cm high. The YSI probes have a range from -S^C to 45®C and an accuracy 
of ± 0.15®C. One thermistor measures the dry-bulb air temperature; the 
other is covered by a cotton wick that is supplied with water from a 
small reservoir attached to the bottom of the case and this thermistor 
measures the wet-bulb air temperature. The thermistor couple is ventilated 
by a draft from a small fan set in the front of the case. The instruments 
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Fig, 2. Portable weather station, seven levels 
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are connected by cables to an electronic recorder and the entire system 
is powered by a 6 volt battery. The data are recorded and printed on 
paper tape. 

Data were registered -from the evening of October 11 until the mid- 
afternoon of October 14. The data consisted of 16 minute averages of 
dry-bulb and wet-bulb temperatures (in °C) and rotational speeds (in RPM) 
of the anemometer cups. (The cup RPM is linearly related to the wind 
speed as shown below.) The data were printed at 16 minute intervals 
when the system was operating. 

Some notes on the data follow. Data are missing on the night of 

/ 

the 11th and the morning of the 12th because an on-off switch malfunc- 
tioned. The problem was corrected around noon on the 12th and the record 
is complete from then on. Anemometer 6 was damaged on the morning of the 
12th and ceased working thereafter j and in anemometer 3 a diode failed 
causing a loss of the last two hours of data on the 14th. Electronic 
problems caused dry-bulb themistor 5 to read too low most of the time 
and, for a few intervals, wet-bulb thermistors 4 and 5 and dry-bulb ther- 
mistor 4 to record incompletely or not at all. Care was taken to cali- 
brate all instruments before and after the experiment . On the afternoon 
of the last day some psychrometers showed a calibration drift. This re- 
quired correcting the data gathered after 1200 on October 14. The cor- 
rections are listed in the table below. 

Of the 185 records obtained, all have at least 5 levels of wind 
speed and temperature data. 
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Appendix B displays the data from October 11 at 1827.50 to October 
14 at 1510.14. The time is presented in hours, minutes, and seconds and 
is printed at the bottom of each record. (Note that the 1st digit is 
printed far to the left under the column listing triples of integers.) 

The data are grouped in threes for each level with level 7 at the top of 
the record. The wet-bulb temperature is listed first, the dry-bulb tem- 
perature is second, and the rotational speed of the anemometer cups is 
third. 

A table is given below listing the height of each level, the linear 
calibration curves relating cup RPM to wind speed, and the temperature 
corrections to account for calibration drifts after 1200 on October 14. 


LEVEL 

HEIGHT (METERS) 

A* 

o 

A* 

^1 

^d_ry ™ 

T ^ (“C) 
wet 

1 

0.125 

1.0529 

0.0263 

+ 0,5 

+ 0.3 

2 

0.25 

0.8872 

0.0257 

0.0 

0.0 

3 

0.5 

0.6946 

0.0267 

+ 0.5 

0.0 

, 4 

1.0 

0.7366 

0.0266 

+ 0.3 

+ 0.2 

5 

2.0 

0.7100 

0.0259 

0,0 

0.0 

6 

4.0 

0,6890 

0.0270 

0.0 

0.0 

7 

8.0 

0.8066 

0.0241 

0.0 

0.0 

* 

A and A, 
o 1 

are regression constants 

used to 

convert 

cup RPM (R) 

to wind speed 


(U) by U = Aj^R+A^. The linearity of the cup anemometers was tested in a 

wind tunnel for speeds up to 16 M/S (36 mph) : as measured by the coefficient 

2 2 
of determination (r ), all anemometers were linear by at least 0,993 (r = 

1.000 denotes perfect linearity). The formula gives U in meters per second. 
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Surface Reflectivity 

Surface spectral reflectance measurements were acquired with the 
JPL Portable Field Reflectance Spectrometer (PFRS) (Goetz ^ , 1975) 

at eleven sites during the week of the mission. The PFRS is a completely 
portable field instrument which measures surface reflectivity in the 
wavelength region from 0.45 to 2.55 ym with moderate resolution (A A/ A = 
0.04 from 0.45 to 0.7 ym and 0.015 from 0.7 to 2.55 ym). First, the re- 
flectance spectrum of the natural surface illuminated by the sun is taken, 
followed immediately by a spectrum of a standard (fiberfrax, a ceramic 
wool) placed over the surface in the same orientation. Each scan takes 
thirty seconds and the data are recorded on a digital cassette. Reduc- 
tion of the data collected can be done on the same day using a PDP— 8/E 
computer and Houston Instruments plotter set up in a motel. By taking 
a point-by-point ratio of the spectra of the surface and the standard, 
a bidirectional reflectance spectrum, independent of source and atmos- 
pheric conditions, and surface attitude, is obtained. 

An average spectrum for each site was produced using between 4 
and 9 individual spectra collected at each location. When there was 
significant variation of the surface reflectivity at a site due to 
vegetation, furrowing etc., an effort was made to obtain sufficient 
spectra to be representative of the entire site. The plots showing the 
average surface spectral reflectance at each site are presented in Appen- 
dix C. Percent reflectance is plotted as a function of wavelength from 
0.45 to 2.55 ym. The water absorption bands at 1.4 ym'and 1.9 ym are 
eliminated during the plotting. 
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Surface and Subsurface Temperatures 

The ground surface radiation temperature was measured at 16 
sites with a Barnes Precision Radiation Thermometer, Model PRT-5. This 
completely portable hand-held instrument measures the emitted radiation 
in the wavelength range 8 -14 pm, and displays the equivalent black- 
body temperature on a meter. It is specified to be accurate to 0.5“C. 

The temperatures were measured frequently enough throughout the day to 
establish the diurnal heating pattern of the surface. 

The narrow field of view of the instrument (2°) caused a serious 
problem during the daylight hours. The furrowed surfaces of the newly 
planted fields had widely varying surface temperatures dependent upon 
the orientation of the furrow relative to the incident solar radiation. 
At some locations, the temperature varied as much as 30°C (for instance 
approximately 25° to 55°C)- from the shaded to the sunny side of a furrow. 
An effort was made to take an integrated average over the surface, by 
slowly scanning across the furrows and mentally averaging the displayed 
temperatures. This process was occasionally made more difficult by hav- 
ing to change temperature range scales on the meter, the mid-range read- 
ing up to 45°C and the high range reading from 40°C upward. 

Subsurface temperatures were determined by Yellow Springs Instru- 
ment Co. (YSI) temperature probes imbedded in the soil at depths of 2", 
5", 10", and 15" below the mean surface. These probes consist of 
a thermistor temperature sensing element housed in a probe and attached 
to a plasticized vinyl jacketed shielded lead wire terminating in a 
phone plug. When these probes are plugged in, temperatures are read 
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directly from a YSI meter. These measurements and the PRT-5 surface 
temperature measurements were made simultaneously. 

Both surface and subsurface temperatures were measured from the 
time of surface temperature minimum at pre-dawn on Oct. 13, throughout 
the day of Oct. 13 (during the JSME flights), through the night to the 
surface temperature minimum at pre-dawn on Oct. 14 (during the JPL 
flights), and on. until the daytime heating had definitely been established. 
These data are presented in Appendix D. 

In order to help assess the effect of the furrowing on the near sur- 
face heating, the temperature at the surface and at a depth of 2" was 
measured on the sides, top, and bottom of furrows oriented east-west and 
north-south. A diagrammetric sketch of a cross-section of the furrows 
with the location of the measurements is shown in Fig . 3 . The tempera- 
tures were measured throughout the diurnal cycle, near JPL site 8B. 

These data are given in Appendix E. 
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10/11/76 


10/12/76 


APPENDIX A 

METEOROLOGICAL VARIABLES : 
ONE LEVEL 



T(°c) 

Q(%) 

Wind Speed 

1800 

30.0 

23 

6.0 


28.5 

26 

4.0 


27.0 

27 

3.0 

1900 

25.5 

28 

4.0 


22.0 

31 

5.5 


20.0 

33 

5.0 

2000 

18.0 

37 

5.0 


17.5 

39 

3.0 


16.5 

40 

2.5 

2100 

16.5 

40 

1.8 


16.5 

42 

2.5 


16.5 

43 

2.5 

2200 

16.0 

44 

6.0 


15.0 

45 

3.5 


14.5 

45 

6.0 

2300 

13.0 

46 

5.2 


16.0 

47 

6.5 


15.0 

46 

5.5 

0000 

13.0 

48 

5.2 


12.0 

50 

4.5 


12.0 

52 

5.0 

0100 

10.0 

54 

5.2 


12.5 

57 

7.0 


11.0 

58 

5.5 

0200 

9.5 

61 

6.5 


8.5 

64 

6.6 


9.0 

66 

7.2 

0300 

8.5 

67 

8.4 


9.0 

68 

9.5 


8.5 

68 

12.0 

0400 

9'. 5 

68 

15.0 


10.0 

67 

14.4 


9.0 

67 

14.8 

0500 

9.0 

66 

15.0 


8.5 

66 

14.5 


8.0 

67 

13.3 


(km/hr) 
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APPENDIX A (continued) 
0600 
0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 


T(°C) 

Q(%) 

8.5 

67 

8.5 

67 

8.5 

67 

8.0 

67 

8.5 

67 

'8.5 

67 

8.5 

66 

9.5 

65 

10.0 

64 

12.0 

63 

13.5 

60 

14.0 

59 

14.0 

57 

15.0 

56 

16.0 

54 

16.0 

53 

18.0 

52 

18.5 

50 

19.5 

49 

20.5 

47 

21.5 

46 

22.0 

44 

23.0 

43 

22.5 

42 

22.5 

42 

22.5 

42 

22.5 

41 

22.5 

41 

22.5 

40 

22.5 

40 

22.5 

40 

22.5 

41 

22.0 

41 

22.0 

41 

21.5 

41 

21.5 

41 

21.5 

41 

21.0 

42 

19.0 

42 

17.5 

44 

15.0 

47 

14.5 

48 


Wind Speed (km/hr) 

11.4 

12.0 

10.8 

12.3 

14.4 
18.0 

16.6 

19.0 

21.6 

24.0 

28.0 

29.5 

24.0 

31.5 

28.0 

31.8 

29.5 

29.0 

32.0 

32.0 

30.0 

30.0 

30.0 

31.0 

30.0 

29.0 

32.0 

30.0 

28.0 

31.0 

30.0 

25.0 

24.0 

22.0 
21.0 

20.5 

19.0 

17.0 

11.0 

6.5 

5.8 

3.7 
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APPENDIX A (continued) 


T(°C) 

2000 13.0 

13.0 

12.5 

2100 11.0 

11.0 

11.0 

2200 10.5 

‘10.5 

10.0 

2300 9.5 

9.5 

8.5 

10/13/76 0000 7.5 

7.0 

7.0 

0100 7.0 

6.5 

6.0 

0200 6.0 

5.5 

5.5 

0300 6.0 

5.5 

6.0 

0400 6.5 

6.0 

6.0 

0500 6.0 

6.0 

5.5 

0600 5.5 

5.5 
5.0 

0700 5.0 

4.5 

5.0 

0800 5.5 

6.0 

7.5 

0900 10.0 

11.5 
13.0 


Q(%) 

Wind Speed (km/ hr.) 

50 

3.5 

52 

4.2 

53 

4.5 

56 

3.0 

58 

4.8 

58- 

4 . 5 

59 

3.4 

59 

3.0 

60 

1.5 

61 

2.0 

61 

3.7 

61 

3.5 

63 

3.7 

65 

4.0 

66 

3.3 

67 

3.7 

67 

4.2 

67 

4.0 

67 

4.5 

68 

5.2 

68 

4.8 

69 

5.2 

70 

4.0 

70 

5.4 

70 

6.6 

70 

8.0 

71 

8.4 

71 

8.5 

72 

6.5 

72 

8.0 

73 

9.4 

73 

8.0 

73 

6.4 

73 

6.0 

74 

' 7.6 

74 

10.0 

73 

8.0 

73 

8.0 

73 

6. 6 

71 

10.0 

68 

10.0 

66 

10.4 
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APPENDIX A (continued) 



T(O'C) 

Q(%) 

Wind Speed 

1000 

15.0 

62 

16. 0 


16.0 

58 

16.0 


17.5 

57 

18.0 

1100 

18.0 

53 

17.0 


20.0 

52 

16-5 


20.5 

■ 50 

13.0 

1200 

21 .’5 

50 

11.6 


21.5 

48 

9.6 


22,5 

48 

6.0 

1300 

23.5 

46 

5.6 


24,5 

45 

5.0 


25.0 

44 

4.0 

1400 

25,0 

43 

5.3 


24.5 

43 

6.9 


25.0 

42 

5.2 

1500 

26.5 

42 

6.5 


25.5 

42 

4.0 


26.0 

42 

7.0 

1600 

26.0 

41 

5.4 


25.5 

40 

6.4 


25.0 

40 

8.0 

1700 

25.0 

40 

5.2 


25.0 

40 

5.0 


25.0 

40 

8.4 

1800 

24.5 

40 

8.0 


23.5 

40 

8.0 


21.5 

40 

7.0 

1900 

19.0 

42’ 

6.8 


17.0 

44 

7.0 


16.0 

46 

7.5 

2000 

15.0- 

47 

7.4 


14.0 

48 

7.5 


13.0 

49 

8.6 

2100 

13.0 

51 

8.3 


11.5 

53 

7.8 


■ 11.5 

53 

7.5 
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57 
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58 
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10.5 

58 

11.4 


10.5 

58 
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11.5 

58 

15.2 


(km/hr) 
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APPENDIX A (continued) 
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OlOO’ 
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1100 
1200 
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T(°C) 

Q(%) 

12.0 

58 
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58 
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58 
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11.5 

58 
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59 

11.5 

57 

10.5 

57 

11.0 

57 

10.5 

57 

10.0 

57 

10.0 

57 

10.0 

57 

10.0 

57 

10.0 

57 
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57 

9.5 

57 
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57 

8.0 

59 

7.5 

59 

7.5 

60 

7.0 

61 

6.0 

62 

6.0 

63 

8.5 

65 

10.0 

67 

11.5 

67 

13.5 

67 

14.0 

67 

16.6 

63 

17.0 

62 

18.5 

60 

20.0 

58 

20.0 

56 

21.5 

54 

22.0 

52 

22.5 

51 

23.5 

49 

24.0 

48 

24.5 

47 

25.0 

47 


Wind Speed (km/hr) 

17.0 

17.0 

20.0 

19.6 

19.0 

20.0 

19.0 

19.0 

19.0 

17.0 

19.0 

19.0 

18.0 

19.0 

17.0 

20.0 

16.0 

15.0 

13.0 

16.0 

16.0 

15.0 

14.0 

13.0 

12.0 

12.0 

11.6 

12.4 

15.0 

17.0 

18.0 

21.0 

27.0 

25.0 

24.0 

24.0 

24.0 

21.5 

18.0 

17.0 

14.0 

12.0 
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APPENDIX A (continued) ' 




T(°C) 

Q(%) 

Wind Speed (km/hr) 


1400 

25.5 

45 

12.0 



26.5 

44 

11.4 



27.5 

43 

9.8 


1500 

27.5 

42 

8.0 



28.5 

41 

10.0 



28.5 

40 

12.0 

10/14/76 

1600 

28.5 

39 

12.0 
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APPENDIX B 

METEOROLOGICAL VARIABLES': 
SEVEN LEVELS 


23 



77 - 


CDCoCf fijODrnrnCo:rrr(,OCij^OC<-COU1~-r-cr rrCDLO -O ■" C3 C3Cf ''CDC3 -0 -0 :<'C0 jaf-un ,OCOi" COCr 

C<'i~n«iDCf'friCOCrrn,oCrc< C<~ <“n COO" Ci“ rn'~u ufu''!jC3(' u<'uCD<'n~~ ;rrrirtj — rnrnr-rnrrirnrn 

CD" Df-CD"fnCD"''fiCDCornCD"'''jCD" njCD"f'jCO " ‘‘'J " ‘“'-J CD " <“u C< CD<~n "Hjrn "Cg H j " rgnj_o 

D' 

. T' Dr 


I — I I ^0 _o _0LngnL,riDr Dr Dr rnrrjrnrgrg rg CD ' ' ' -O 'C( cri cn cn Dr Dr Dr rnrri rn rgPg rg ■ 


CiDCrirgCDCOLri — DruH — Cr Dr Drgri_Qrn_QC‘D-OCO'“’j'-n ~r-.qCQCnCDCDCrrgrriCDCOCrcnCDrg< 
corn Dr O' rncncr rnrnCr rgcocrrn^ocrrnrgcrrncr rn rg rgrgrgc^rgrgCDrnrgDrrnrn rnrni Dr Drrnrn 
— DrCD — rnCD — rnCD — rgCD — rgc^ — rgCD -r rgcn rgCD rgDi rgrn rgrn rgPg rgPgCD 

Dr CD 

r' ■ Zr 


( — I — I — _o-0~OcncncnDr Dr Dr rnrnrnrgrgTg CD ‘ * ‘ -O-O-Ocncncn^r ^r j'rnrnrnrgTgrg 



rn _0 cnzr rn Dr Dr CD -0 r~ CO UnCorg CD -OCD CD Dr rn CDCDCr -O ,OCD Cr rgrnCD cnDr cn Dr Cr r-rg rnr' Dr COCr Cr 
br _o rn Dr ^drn Dr’ ,org Dr cn CdI Dr cnCDCncnCD Dr Dr CD cn'-'cD " r>J CDCD rg" Corg Dr CO rg " unroHjCn rnrg corn! 


— rg CD " rgCD " rgCD " rg CD " rgCD " rg CD " rgCD Cr -- rgcn" rgCD " rgrn " Cr rg " rgrg — Ogrg —rg rgCO 

-n •'■J 


r-r- r- _o -O-OCncncn Dr Dr DrrnrnrnrgrgPg" —h~r~ r~ _o -0~0COUncnDr DrDr rnrnrnrgOjrg 


r-rgrgCDrnr- cr rnCr — cnCDrgCDCDrgr-CDCDrgCDCD cr DrCo'' r-rgDr CrCD-q-qCO’~r-'-nrgrncnr~Cr " Cr 
Dr r-’rn cn r-’ rg Dr r~ — cn r~ —'cnr- CD ~6 -OCDCn j6 CDcn "'cbrgr.J CDCorgCbcr rgcnr- rn " r- rn rgcnrnrg " rn 
" rgCD — rgCD " rg CD " rgCD "J'u CD " rg CD " rg corn — rgcn " rgCD" rgrn " Cr rg —rgrg— rgOg — Ojrg rg 


-t — r- ^o^OCncncnDr Dr Dr rnrnrnrgrgrg' 


r- r- r- _o -ocncncn Dr Dr Dr rnrn rnrgrgrg' 


cr CO COCO CD CD CDCD Dr rg Dr r~ rncr CD cn^" Cr rgrn Dr CDr- jr, Cr Cr_ cr CD rg " r~ mr- ,qCO r- rgCq rqrgDr ^CDrg 
Dr r ~ LnLO cd cn cn cd Dr cd cdrn cn r-’ CD -d r ' " cn r' CD cc — ' cr’ — " ’ Cr’ CD rd CD Cr rgCD rnrg CD " rn " r ' rn " rnCD 
rg CD " rg CD " rg CD " rgCD " rg CD " rgCD " rg CD r- cn CD " rg rn " Dr rn " rg rn " rgrg " rgrgm 


r- r' r~ _r, _o -0 cncncnDr Dr Dr rnrn rnrg rgrg r-r- r- jg , 0 -OCncncnDr Dr Dr rnrn rnrg rgrg ' 



24 




REPBOBUCiBHuI^Y 0^ W 
ORIGINAL^ PA^S IS^^POGE 


CD^qCOClJCaCD :q " rru.nf"-_i.nCqr-C3C3fn'"u zr r-crc: I Cf ~OCf- C3 f'~i,riCOLnun '' Co^uLn-O ~~ ^runc^r- ^0 

ry r.j r,j c^nj ry C 3 r,J ry'ynVrlry ry rri rn co f n ^nni — ' "'cr' i ^'cd CD CO f U CO cd C' cd CO cd CO ■" 

" ry LO " ry CD ry Cl ryrn " ry rn — ryry — ryry ;< CD CD CD CD -.0 

JD O' 


I r- r~ _r) yf^cnuri Dr Dr Dr rnrn m ry ry ry i — r- r- ^y yy yy yy Dr Dr Dr ry ryry ry ry ry ' 


CDCQI r,y CDyn ryco -OCr Cr ry yy _y cr CO -OCDCD Cr CDCr CD -0 cy Cr r~ ry ry Dr ry Cory ~~ ry Cr 

ry — CDryryCDry’rdcory'ryryryryCDryry ^yryryry-'rdcrDrnJcr CoryCr OD"Cr ^OTyCr Dr rycrryrycr Ci 

" ry yy — ry CD " ryry " ry ry " ry ry -- ry ry " ry ry Co oj CD CD CD 

Dr ; ‘ CD 

yy O' 


r-i I ,0-O-OCycycy Dr Dr Dr ryry ryry ryry 1 — i — l — yD-OCyooun Dr Dr Dr ryry ryry ryOy ‘ 



Cory ^OCDCyCoru^OCrco~~CrryryCDDryy Dr rycrCD-OCDCDCr CDryCoruryryCrCqryyycqi-.yCrCDCr rycp 

ry — ryry — CDOj n jryyyryryryryrycQryry crrrOj ryry CDry ryryrycoryry ^OryjryryryryCr " 

— ryyy — TyCD — ry Di ryry — ryry — ryry — ryryrr~'ryDi ryCD r yry ryry"ryry ryry ry CD- 

rr rij 


r~ r- r- ^0 >ocy uy cy Dr D>~ Dr ry ryry ryry ry r~ r~ r- ^ooy yy yy Dr Dr Dr ryry ryr y r yry ' 





Ln Zf-Cr- _qCDrijCDCr -O^Ofn^OCOLnCO “-CD -OCcCD -OBCOCor' C^CDCD COC<“ ~OC'“'‘nr-CrT-r,ji_r,i.nCOCD 

CD -O'CDO' D“ CDCr r.jrnCi CDCO CO'-Cdi—CDCd — lcdnjcDODf!j'cDcdcD:‘“f'“C''CD^''ci ^do“CD~OOjCD 

' CD CDCD — CDCD — CDCD " CDCD ““ CdCD CD -dl CD CD — CDCD ““ CDCDCDCdCdCDCDCdCDCdCdCdCjCu 

ro| 


1 I ( _(D D'Ci-rncnrnrijrijnj rij| i — i — i — ^o^O-OCOCDCnCr- ;r ;r rrirri(“rinjri jC,j 


3Ln“~C>D:r-r'DrConjCi“CnCD,o[crCDCDUDCDCDCDO'‘’ucn-OCOCqCqCOCDUDO“cO'“'jCD~0 

■ ‘“u — CO fo — CO — CD I CO — |cd''n — cdf dcDcdo- O'* >— 0“ cof" c< — o- co -ocf co ““ 


cni-ijc.jQq -~C3 ^qr- cr _oLn “~co c<~ f" Cf CohjO- cncD ,o 

CD -OCf- CD COCDC‘“ <'u''ncr-'nj — ’cQ nj — CO— CD CO — 

CD CDCD " CDCD CDCD ““ CD CD ““ CD Cj ““ CDCdIcd CD ““ CDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCD -0 

- ■, CD 


' I r-^ Zf" IZrrrirrjrnrijrijrij*”*' — njlr-r-i — “rmrrirrinjnjru* 


COCf CO C' CD cr _0 Zr Zr -.orijru ““ CDCr cr r- cncnCD ~0 ““ cn r~ uoCDCD Cr Cq ■ CDCqZ>“ Cr CoOj ““ cn D“ C>“ Cr — 

CD -0 — CD -OCDCr rr>UDCr rnnjCr rnrijODryCDCorgCD ““ 0“ rnrricorijCD'— Cr oDCOCr ri-,r“0' ri',r~cr Hj^ocr C;," 
CDCj — CDCj — CDCD ““CDCD ““CDCD “'CDCr CD CD" CDCDCdCDCDCDCDCDCDCDCDCDCDCDCDCDCD 


I — I — I — ,0~0 ^OCOCOCOCr Cr Cr rr-irnrr-irijryrij rijli — l — i — _0 -O-Ocoun COCr Cr cr rnrnrorijrijrij ry 


■ r- Ty r- r'CDryCorriCDCoroCrrnCDCOi“ri " C>“ CD'“O-0 D“ CO Cr Co Cr CD " CrCi _0-OCDi“oryr~ C>“ CD -q'“‘J~0 

• r~ cr CD ~OCDCD Cr yDCD Cr rrlcr Cr’r.icr Cr ry cr Cr CD " Cr rnVnCO'“dcD Co’cr cncdcdrnr- coror- cr ryr- O' CD " 

CD CD CDCD " CDCD " CD CD " CdCO CD CD " CD CDCDCD CD “' CD CD" CDCDCD CDCDCDCD Cr 

D' ‘~'J 


T" I • “r ^rrnrnrnnjTij rij r'*r- r- ^0-.0L.nLnLn Zf" 


I 


nryCr ^OCDCDCrCDCr _OCDCr rn " Cqrqry _q " Cr ,o ry crcrcOCrCD' CDCrCO-OCr r~ cr Cr CrCD-O 

“CO Cl ^^r-CD " ..dcoCDr'-OCD ^dcnCD-OCrCD -O CDudcDCr rn’cDOD"t-ncdcDryr-'cDryr~ CD "r-CrCD" 

CD CD CD CD CD Cory CD " CDCD " CDCD" CDCD " CD CD " CDCDCDCDCO 

■“q ■ CD 

cr 


r- 1 — ^ 0 - 0 -.OCril.r)UOCr cr Cr rnrnrnr yryCy'' r'l — r- ^O-O-Ocncocncr Cr Cr rr,rnrnryryry n 







77-1 


u'l^O -OO" uO~ “-u.iif iji Ln Z‘~ Zf 0~ O' <“ u' -O -0 

OD^U^U* ’ ‘CO^~0~iO'l-.OCO~' ^OOD^UO'if"' 

O'- — CD'-CDCDCDCjCDCjCjOOOOCjOOCjOOjj 


r-r-r- _0-0~0'-''>0'>0'>;'- Z<~ Irri-imriir.jnjrij' 


~qOd oO oC^t-ni-nfijoC jfn — — ‘'-j Cd-o 
cdnjCr Dj " C j*" O' 0-| ^oOjCD ,0C0 " 0'i<" C jO'i'" CD " 
CD— CDCD — CDCDCDCjCdCDCDCDCDCDCDCDCDCDCDCD''J 


I — r- r~ _f) ^OUDLOcn D~ O' D' rnror-fif iji-ijO ' 


-O'— I" — -OCDcnO ^^'■■jCD-Or-O'OODCDOZf'CD-CI 
CO Oj UDCO — CD^— O' CjC- COCO -OCOCDcnf— CDCO <‘--'c;5 
CD — CDCD "CdCDCj CDCDCDCDCDCjCDCDCjCDCDCDCD -d 


- r- r~ ^0 ocnuD uncr O' C<- rnriDrriryri jrij Hj 


f'-CD'''Ojr~CD-0'-nLnLODDCDCDrijr,jr,-)rnCDCD — CD - 

CCifOCOCO— CD*— o ODCD*— O-CDdDCOCD-OODCD- 

CD — CDCD — CdCDCDCjCDCDCDCDCdCDCDCjCdCD CDCD C 


'T- r~ ,0 .O-OCnLOUDCf C*" DrTnrrironjnjnj - -- n, 


oDC'cncDfnCD-Ococ'LnOD— — oji^nCf ,qc u''u''nCD~ 
cord" cd"CD^'cdn',r~ODCDf'0' " -OOdCD -OCOCD ' 
CD — CD — cdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcd ; 


I — ( — I — o _o-OCOLOL.oD- O' O' rnrn<'n<' u Cij 


27 




77-1 


— r- r~c.nnjC j "CD ;r rnr.jCDCO ~~ Co j-O 

C;o-'CD'"CDCD-Of'‘'flcnoDCDC>' oD"Z'' -OCDC''COCD" 

CD — CDCD—CDCDCDCDCDCDCDCDCDCDCjCDCDCjCDCjZf 


r~ r~ I — ^o^O-OCOunuo D~ D" Df-rnrcimr ijr ijr.j 


CDCOCdC' cbl"'-! " ri-^^r D~<"r,CDro _ornr-u~iO'CD-.0 

CO"'CD'" CDCD *0*" fOU'i-OCDCO ~0''u y -OCD U'iCD'- 

CD"CDCD'"CDCDCDCDCjCDCDCjCDCDCDCDCDCjCDCDO:i 

CD 


I — r — I — _o _0-0C'~iL.ou.o;"' D" Dcrnroi^nr i^r ijrij~ 


r ' r.jCD -OCDCDCOCOUDUn<'u " Z(~ 0 ~ f" D'<“' -OCDCD-O 

< CD‘"C'~CD-0-'D''OLn_0CD'-''' -0 " Cf -OCD^’' ~OCD" 

CD " CD CDCDCDCDCDCDCDCDCDCjCj CD CDCDCDC DCDCD'“o 


( — I — I — ^O-.O-OCOL.OL.n D~ D~ Dr rnrnrri rijr.jr ij ' 


>0 — ■ CDO~ UDCDCD "Coen _0 Di unr~OD -0-0 -qn qCD -O 

I CD-OCr CD-On'roLn-OCDen^O'-C’" -OCj^'' -OCD" 

CD~“CDCDCDCDCDCDCDCDCDCDCDCjCDCDCDCDCDCDCD-0 


I — ( — ( — -Oenenen D'~ D>' Dr rom rnrijn^rij ' 


CDCr cr Dr r,-,CD'“n-0'"CDC>'- Dr DrCDrur,jr,ji_nCrr-CD-0 
’oD""r-'cD)CD-dr'’r.j^.jr~CDerir- — i_r,r--CjDr -OCD"~ 
CD"CDCD"CDCDCDCDCDCDCDCDCDCjCDCDCDCDCDCDCD 


r-r-r- _0-0-0eneoenDr Dr Drrnrnrnrijrijrij" 


DCoCDCri-nCDCDr'rijjD-Oeneo-oen -r-_0 'rncD-O^ 
'•CD"' enr' CDeO'-r, Dr Dr LOCD^r unOj i^n " Dr i_rCD" 
'CDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCD 


~r ~r' ^O -oenenenDr Dr Dr rnrnmrijrijri , 


r-0~Cor'DrCDCrr--rri_o_o"-Or~eriri.iCor-r,j;rCD-0 
I — CDCDenr-r^ ;r ■,r. Dr Dr oD Dr enr ijDr i^n D>' enCD " 

CD CDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCr 


I — I — ( — _0-0-0enenenDr Dr Drrnrornrijri ,rij 


r> jCDCrcoCqCD — -OenenrnCDDrrn COCO-O-OCr rij^O ^■cD-OenenrijCDCor~r~r,_,--— O' ''CDUn'qDr Drr'CD-0 
ODn j-or- "CDr-rriDr-dcoro-OOD''oeni udr'CD" ■co"CDr'CDrDuri-ornuD-dcDDr -Or-jCr ^oCriDn-nCD'' 

CD"CDCD"CDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCD:r ■cd"CDCD"CDCDCDCDCDCDCdCDCDCDCDCDCDCDCDCDCD 


I — 1 — I — _o -O-Oeneni-ODr Dr Dr rrimrnrijr ijr ij 



28 






O'O'C^I CD:i'-CO'"rij-'0'i“ij'T'Crr>jC3COO'nj_o 

CjUnu'i -0~'~ 

CjCj'-CjCDCjCjCjCriCjCiDCjCDCjCjCDC^CriCjCjCjjj 


'■‘■V.‘OCD~''~':jCOCrCD^Of'ni.i'li n-y^^Zrul — — CD,Q 

'-■'-0''nu't,ocj:>' ;r 

CjC:D~-CjC3CjCjCjCDC:jCjCDCjCXXjCjCDC3CDCyij 


^'^'‘"■'0-0 -.0 L'^iLn LO Ii" D" 1'*'^ nr ^j (~ C i ^ ~ ^ " ^0 -0 -oun iS\i.n Z*" D' r-ornr-nn^ri try D 


Cli"> ^'CjC j^nCoCoC DCi" CO ^ " C DU'VZOC ZCOf" Co " ~ 
-O'CO C'" L»“ " C ,CiU.Ou"»Zi*"'o‘^ ^0 C>** Ci~ n C~ lo 

CjCO^-COCOCOCDC^jCOCOCCiCjCjCjCjCjCjCjCDCjCO 


-OfO-.OC'*'-.OCD i^OC'‘-CoCoO'*CD^*'CO’ 0 :jO ~ 0LOC«"^0 

I .^OC O'" C'"LO ~~ 

CDCD ‘■- C jC JCDCSCDC jCXX jCjCjC jC:jCDC jCDC jC 


r-r'r' ^o^O-OUnLnLnD~::''D''~>'irf,n'irijr-ijr,_^, 


r-r-i _o,o,OUnunu'i;‘';i~~f'f'inrnr,-,r,jrijri_, 


L j'- j j -0 " ""C^* jjO" ''iLn^O'' j-0 

CjCj CjCjC jCjCjCjC jCDCjCjCjCjCjCjC jCjCDCjZ'' 


.0 :i~ o~<.nf~c y'>jZ<~^ ~cyz<-o — 0 ''"i'i';>jC ' r~rn,o 

C3CZi"CZlCZCjCjCjCZCZCZ)CjCZjCjCZrCjCDCZiCDCjCZ)Cj' 

Zr 


I — I — I — ^0-0-'Z)'-''^L<^L''iZf' Z'' Z'~f'''V'ornri_/-ijri_,- 


r~r~ I — ,o,iZi,QU'>L,ni.oZi'Z'' Zi'H-j 


'Zj ■o''i'ZCj’ZZi'''j'-'''|i'i'iO~i CZi'ZZr’ZO' -OO'Cj^Qi -0 

j^iOZ'^u*-,'"! -,'Zi'Z u"! Z'" Z'^ i_(Z'~ *j Z>' u'lZ z* ' 

CjCj— CjCDCDCjCZ.CZiCjCZCZjCZCjCZ.CZiCjCjCZCZiCZOZ. 


oZ) Z''Ln'~''iC>jZZ'~u'-nv''CDCZi'ZO'' uC>~ c ijCO Z''CO<"fn,rj; 

— U''iLi~i-0CZi'-'“i'_'~iZ'Z*-''i,0-0'-'''-^i-0Z<' ^0U'iZ'~O'inj— ■■ 

CZjCZp~“CjCZ>CZiCjCjCZCjCZiC3CjCjiCZiCDCZiCjCjCjCZjZi'' 


1 — ( — 1 — _iZ)_iZ),0^‘^'--'''''.’'^'‘' Z''fnr'~i('nf'ijrijnj CD i — i — i — ^o-O-.OU^U'iUDZ'' CD 


DI'uOj'-I'iOD’ZDCD Z'~‘ r'u'iV.nC0“'i-0-'''^'^ u-' <~n jD~' 
iDCo*'<D'-i'i jdC D'^idu'ilh Zf cni" i~i D' cnn'i zf u~ri' z>' lhcd' 
DCj'"CDCDCjCDCDCDCDCDCDCDCDCjCDCDCDCjCDCD''' 


f-r-C0'-iV;>jCDnjZrCDO-ODCDCD:iD-0i''O'C0-0-CjCD-0 

cnC'u'icn^Cj'ZD'-nci'‘iODZ''i.n_o'-nunc('iZi'C('>Z('Z<'C'~irij-- 

CDCD CDCjCDCDCDCDCZCDCDCDCDCDCjCDCDCDCDCDC'j 


-I — I — ^0-0 ~>D>-''iL‘^Ln Zf Z>~ Z'~ fi'icnn'irijr ijr i_, ■ 


I I I ^0-.'D -OCncnuoZ'' Zf' Zf'f'fV'l'irrinjrijn 


r-r.jnj_0— CD'Z'D-i'nDUD-'' '^Oi^'CjnjCD 

«OCi“ C‘~ii CDZ>'L'' Zc Z>'U~i Z'~ Uni'Ll Z'~i.n Z'~<-''iCD 
CDCD"CDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCjCDCD 


OD'"- -OUDC'DCDfui-nr-CDOTn ■— O'OjC0Cj''ijr'r~ — _, 

U'l I U"i »'jC D'-*' il-O Z>' O' iU'i<' '_rU'i UDf u D~ U Z'“ O'lC j ' 

CDCD " CDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDf-.j 


r- r~ r~ _n jdududloZ<' Z<' Z<~ rnrnrririjrijrij - 


r- r - 1 _o-0-0cnLnLnZi' Z(~ Zf~ rnri~ir-nrijrijnj' 


29 


OCTOBER !97<> 





OCTOBER 1976 


7' 7-1 


OjCD :r C<- CfC:? -qco -'CqrnCqOjCq ~qci~ cqi" -0 ^■^q'^q -f- cqr.jc^r-cqnjcorn " cc cr :rcq HjCDfOCD^O 
'u-ir~Vo:.'VnCDcdrf-r~;rw-iuK^:r:ri_nrn;r:rrn:.'-'roBr-C3r,jr--‘c:ICjr-Cf-'cDr'C30-<-'C.--'coODCDV'c,3C3:rrr> 

CDCq— CDCDCbCaCDC jC jCDCDCDCDCDC^CDC JOCDCDCO ■ CD CD " CDCjCD CD " CDCDCDCDCD "CDCD " CDC''' 

I '■u 


I — I — I — _0 _o_oi.<^C<^U'i C'~ T'~ Z <~ fnfnfnr ijf ijrij ■ 


'CdI r~r-r~ 


-O-.O-lOcnC'DCnCf' D(~ ;r r^rnrorijrijpij CD I 


•'q "''uCD ~CD ~o'“q -q oqrqcq cq ^qcocD'‘q'‘'D^iD ■-o' co - ocdcdco ^o-o -ococo'^u ~~co<" <“! jcqi-orn _o 

1.0 r- rijc'i ^OCDCD un D~ C00'i Z>~ C'~ '"n 0~i ZI~ Qy>~i H .OCOCD -OODCDCD'" *" -.'jCO -O -OCO -O -OCOU'i -OCci''!j''0 

CDOD^CDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDfu BcdCD^CdCdCDCdCDCDCDCDCDCDCDCDCDCDCDCdCdCDCcJ 





rqrnr' CqcqCD '~njCnCqCq-qCqcquDCr''nCf »q<"0rn>.D trcoC'DCDi-0CDCDC>'-^O'"''n'''jO~Cf'i.n<"0jf"'“'CD'‘~-O 
-O C'" CnCDCD CnriDcn D~ D~ 0 u^D C^CX'D I'd .iDV-’r^cb .iDODUDi — C0 -0 *C|O'|0~ '.OU'ii" 0X0 

CDCD~'CDCjCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCD-0 ■CDCD"CDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCD‘~-j 


f f~ -O-.O~OC0C0C0^<~D' Ti'000000rijrijrij'' CD ■'“'i — ' — ^0 ^O-0C0C0L0X X X0000000'_|0‘J0L'' 


D'*-< 0jCD-DO'0'-q0-O'r~r0.0;f-i,nC00'i ,.DM-q0jC('U0f'CDCD-OCD"C00j0jCDC0C('CDC0D'O'U.0,>D 

C00*^00'O't^OCD'-J_'D'' ^OX'XiZ'" X'XiD' X'^00~iD~'.0 ~ ^•DCDCD''.0C‘‘' '^'0^00' L0i_O _0 C0 .O'-0» T0 000 u00i 

CDCD"CDCDCDCDCDCDCDCDCriCDCDCDCjCDCDCDCDC:C0HcDCD~'CDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCD.O 


0' r — I — _o_O-OU0C0U0D0 D0 D00000000(.i0ij0ij CD ^ ‘ -OC0U0C0 X Z<~ Z<~ 000000 0>.i0u0'.' ' 


L00ij,O0uT0CDO D0' — C0 — O~C0:0L00~D~Z00ijD'~O^B''0'CD0000'-0CDCD00-OOD0~ODC0-OCDC0C0C0L0D~-O~O 

'-01 .O'-0_C‘CjD0i.0ZC'C0>.0< Z0o0-OZ0U0C0Z0',000 — ^Hl 0I I i^0 -OCjCD'-0CDZ0 Z0COZ0U0CClZ0U0 jC'Z0U00000 

cdcd~'CdcdcdcdcxdcdcdcdcdcdcdcdcdCjc:,cdcd:0 H cdcd " cdcdcdcdcd "CD xcdcdcdcdcdcdcdcdcdcdcd 


0-0'0' .r).0.0!l.0U'0C0D~ 10 Z00000000 '_i0i_i0ij ~*CD^B ' ' -O-.OC0C0C0 D0 Z0 D00000000.i0'j0' j' 


CfQ0.00i_,ri j'ZdC0CD0'-J-OT0Z0CoZ 0' Z0-Cii Z00ij-O-Q ■ 0 uC0C'DCD CDCDCO 00D00'jC 0 00CDOD00 C> _0 
C00~ .0)1.01 .IDCDT0C000 D''.00“ Z0U0-OZ0>-0l.0i:0U.00'j" I C0.0)0~L.0 -OCDCD Z0 CDZ0<-0ODZ0U00~ Z0 D~ ->D Z0 Z0 0000 
CDCD"CDCXDCDCDCDCdCDCDCdCDCDCDCDCDCDCdCdOD ■ CDCD"CDCDCDCDCD "CDCDCDCDCDCDCDCDCDCDCDCDT'' 

‘■’J I CD 


0 - 0 - 0 -. r)..D.O<.> 0 U 0 U 0 C 0 C 0 Z 0000000 '~‘-'^’J 0 >J CdB 0 ' 0 ~ 0 ~ .iD,'D-'D*- 0 '- 0 (- 0 Z 0 C 0 D 00000000 >j 0 i.i 0 t.i' 


30 





77-1 






3 OCTOBER 1°76 


77-1 


-OrnCOf'"--CD~or--<-nc:3,OLorijrnCD"0~i-nroco>-nLn ;(-;rC(-r'ryCDf'nrTnr~rni.nr'COCD:fCD:rCDr-r-(,ri 
zr Zf r~ ;r loC 3 ^Cii,ni,nCDf'--'r--Vni,ni,W'‘Oi,n cr ;r m Tf- LHCD zr Tij ;r TrVn’rrlcr ;rc^ -O'" '"nL.fu.n ~~ 

"''■jCj"rcjCD"njCj"''>jCj"''oCj"'"'jCO"''>jCDCj "'"•jCD"njC0"''uC0"'''jCD"'''jC3"''uCj"''>jC0-0 

CD '■n 


'' • -O-.O-OC.i'iU'^C'^D" D*" ;i'rn<“nrnrijri_irij li r-r- _.o_,0-OcnL.nLnD~C<~ 


r- LO " O" rnCD -0 '"~ODCd:'' C** r-ijCDCD " Cr — rnr~ riji.n| <" Cor'-i''uCoCD'" '"u -O " CD -Orn'"CD''u''!J -O C>~ Zf* -OCO 
D~ D'< D~ coCD Z*" <■■-( -Ococnu'icncoCD' cOLm-nroLol Z*” Z'~ Cocnu'iCj Zi' '■•d'"' lo -O -Dcni.nCD'" Cocnun - 0 ‘“ncn 
"''uCD"''uCD"f'!jCD"''uCD"'“'jCD"''!jCD"''>jCDZf I "f'uCD"''oCD"''uCD"''uCj"'“!jCD"‘'uCD"‘'uCDCD 


I"'"'" -O-O-OCncocoZ'' Z>' Z<~''nrn<'or'ijrijnj 1 r-r-r- -O-O-OLOCOCOZ'' Zc Z<'<'ori-(rnr,jrijrij- 


r~ rr Tijr- CDCD-O'"'" '^CD'^UiZf^ CuCf CD'‘'jCr CD " CijCDCnl -OCOO" Zf CD'”' CD uCOCO'' U Z>' CDCZjCqf" Zr — COCO 
D~ Z'~ cnZr UDCjZr riji.rn,r>cr>Zr LOZr CD' ' Zr cncririjLi'iM Zr Zr Zr Zr cOCDZr rncocncriroLOcriCD' ' roi-O-O CO 
" r> jCD rijCD" ''■jCD" r>jCD " rijCD" rijCD ~~ rijCorijB " rijCD " •'oCD " '"'jCD " '“'jCD " rijCD " rijCD " ‘‘■jCD Zr 

"I , CD 


I — ( — I — -•D-'D-0'~ril,ricr>Zr Zr Zr rrirfiri-irijnjr ij r-i -O-O-OCnLOLriZr Zr Zr rnrnrririjrijr ij~ 


Zrr',OZrrnCjrijZrr'i-ririjCDr-CrCDZrLriLnCQCn-OCni-QZrr~OD"~CD-OCr-OCD-q-0'“qZrCDCr-OU~iZrryL.ncr> 

zr rr,i.n zr Zr CD Zr —\.r, Zr zr O'! D' VricD -O -O Zr Zr Zr OjUD | Zr Zr r- ;r CD Zr n_,r' i,ncri -OU'iU'iCD -Or- criLO -O'Brien 

--rijCD"''oCD"r.jCD"''uCD"r.jCD"r(jCD"i''jCD-.o|"rijCD"ruCD"ruCD"ruCD"r.jCD"''uCD"f'o(ZDCO 

uni zr 


I — I — I — -oununun Zr Zr Zr rnri->rr>rijr i^r ' 


( — I — I — -O-13-OUnununZr zr Zrrnrrirnrijrijri^i' 


rn-O — nuCDCDru-OCO-OruCOCoruCDi^'CrrijCr co— un rqCD'' Zr '''CD Zr Zr “-r- '~crCor-CDun"un'~un-OUn 
Zr rrlr~ Zr’zr CDZr " -OZrCDunZr Zr CD -0 -Oun Zr Z'~ rr,L.n Zr Z'~ -OZr ZrCDZrri_j,OZrunZr Z'~ ZrCD-Or~ Zr ununrijun 
— rijCD — rijCj — rijCD — Cr CD — rijCD rijCD rij CdCD " ri_,CD r.j CD rijCD rijCD rijCD rijCj rijCjru 

-r rn 




r- r- r ' _0 ..OLnunui “r Zf" fornr^n^ir i^r ij " 


-.OCQ--OUnrijCDCDruruCDCr rymco -Qr- r~rnCO " r~ _q 

unrn — r'CDCD Zr Zr ODCO "CounCDr-rnr.jO unun 

rn — rijro t.jCdCDCD " Zr r ijCD Zr r>j cr un Zr CO zr zr unrci 

Zr Zr ry zr unCD Zr ry rr, zr unroZr Zr CD -Or ~ rn zr yn — -yo 

" rij rijCD " r.j r.j r.j CD " n_iCD " r.jCDry 

ry CD"' rijCD " ryCD " ryCD"ry cd " ry CD" ry CD-0 

un 


r-j 

kA 

1 — ( — 1 — _ci- 0 - 0 ununun_r _r _rrnrnrrin_irijrij - - ~ 




32 








77-1 



REPROBUCIBILITY 0^ 
ORIGINAL^ PASE IS'PO©^ 


33 - 



77-1 


. r-r- _qcnc3_q " fq CD'“n<— CCCD^'OC j:f-Cf-Oqi.nCq Zf r'Ctj<“i'," ,0''u“'U'i 

■‘■'-'ICOroCDCO ~~COConj.OCO<“U-OCO'‘ULnCOi'u''u^-n^BcQ~' ri-r'C3Crir'-0'V- _oC>''L(-Ir'Cr';i- _oCr rr ,00~ 

CD CD cdcd " c jCd " CDCD " c jCD " CD c j " cdCi- ^|cd CD "cdcdcdcdc::^ dcdcdcdcdcdcdcdcdcdcdcd 


' ''''"■-.O-O-.OCnLnu.'^D'D'' D'f'firnri-^ri_^,n_jr-ij— • - i i — ^0-0-Ci'-''"-'DUDD~D<'D'<'<^f'ofi-i<“'j'"«j<'ij — 


cq:q q~~CDCq"_unr-'-^ncqCq-OODi.qCD:''i.n,.OLn^Bf'uCrrnr'C«-o;r-'C('CDCO’-C;D:'~D“C*~LnOD-0'“i'i'‘'J-> 

CrLnr-Cf-D<'CDODnjO“ConDr~CD''u-OODru^OConjnj.^.~,BBoD~'r’,_,r-c;jr;:jr'0'L--.r-Ci'D'f'--'o'V.',_oc*'<'u>OC'-C'HJ 

CD CD "CDCD " CDCD" CDCD" CDCD " CdCD CDOD^|cd ■" -• CD"CdCdCDCDCDCDCDCDCDCdCdCdCjCDCDCDC' 

CD 


( I ( ^ 0 , 0 -OCni.OLODr ;r D'<''^f'n<"ririjrijrij ■ 


~ri — I — I — 


-0-Ci ~OC<DC-DLOD'' D'' D~fnrorr,rijr, ,rij- 


— njCDCqc-CD '~_cq,0C(';ri,qCq"_-0Cqr'CDcnCqC0LnH''n;qC0CrwDCD-0'‘''‘’ODi-_.:3^o;rr,jO-f-r,''.jD'CDCDU-.',n 

CD-0< C>~ Df'CDO'ryri;,rr,rn_OCO'"'^U'»CO''uC'DCO'''j' CT ^■CO''u''u' CD' — O' -O' — CDDri — ^^CDm<"CD‘'f'''"CDCD’-’'' 

CD CDCd CDCd 'CDCD 'CDCD 'CDCD CD'~*j^Bcd ^'CD CDCDCDCDCD CDCD CDCD''CjCD — CDOD 


^ ^ ^ 'O-O-O'-OUnl-OC'' C'ODrcirrir.jrijrij ■ nj^Bi r-i -0-‘D-OL'^i-n(_nD('D('D'f'or‘(->ri'irijr-,jri_, , 


-.OOjCrCDDqCDOD— Ojr,jCrCrr,_,u.nCDOj"r,-,OD''0CD'-n^B"CD''~'i-injCD"o'iC00-r.-i"0'CD‘'00DC.D-0O'i(--u-iLn 
CD‘"-OCDCnCDO'''oCOC''V.';u'C'-''ni-OCrrnD'ODf’n"Lfi^BoDr'nD'COf!jCDODCD'"r'~'-or--’-"-',^r,r'C;5rr‘"CD"U'i 

" CDCD " CDCD "CDCD "CDCD "CdCD" CD -oHcD" "CD"CDCD"CDCD"CDCD~'CDCD"CDCD"CD''U 


r- r~r~ _o -■D-OCDCnODD' O' Zf jr,jr,j- 


' c--^Q^f3_fj(j-ii_iDL,iDD' D'D'ODriDrorijr,_,r,j' 


"cqLO DqcnCDCqc- -Qi-quD" cn -o i co Cf cnco ^HiddOj DruDCr cdOjC- -OCD- 0 ' CijCrCD — Cidc-cd — O' 

CO -OCD -OCDO' r<D< C<* CCUDC'' D' O' CnCoO' C'DCD'.''i^^B(DDCn(-nOD‘''jCjC'DCDOjC>D" -OC>D''~C<'iOD — OD' 

CDCD"CDCD"CDCD"CDCD"CDCD"CDCD^Bcd CD"CDCD"CDCD"CjCD"CDCD''CDCD"CD-0 


r-r~ r~ -O - 0 -OC'DC‘^UDD' D'f'cir-fDriDr.jr.jr.j- 


I I — -O-O-OCncounD' C*' Df'rn<'n<'nr'j'~ij<'i j~ 


c~_CDcnc~CqCDCuriji.nCDnj"Ci'CqDi ^^Cq-Ocn-qoDi-n^l — ; — _qi — odCdO' — O'Od'- " riDr--njf-i-|^Q_QCri_ni_'DLi'(| 

Cl" -iDCD-OCDCDC'~‘ CDCOOdO' DC DC CDCC ''OO' CCCDcn^Bc*" i'nDrOD''‘jCDCO — ' — ODCij-OOD'~LOCCi — D<'' UD 

CD CD" "CDCD "CD CDCD'^CDO^Bcd CD"CDCD "CDCD"CjCD "CDCD"CDCD"CDCD 

i 


34 



77-1 . 



''Cf-cqcqc^O'njrncori- ~-co'''Co d — -o_o:'~ n~iCDr-nr-co''ijCo>onj ^ru-iCD co"''n:r- 

Co ''uf'*‘V:o ~~ CD^- c^r- r- CD r~ c^rij r- c:! -- r'Ca Oj ■cdf’u r- cd r.jCD CO C3CDC0~'f'~ CO ~'Lnco r*' ■' CD 

CD ~-i“uCD"CDCD CjC<- "CD CD CD" CDC'-'|cd~- O jCD CD CD " OjCD CD CD CD CD 


■-O-O-OCncnLoD' O' D''Cnrrirnrijrpjrij~~ CdBc' f*' r~ _0-OcnuncoDr- Zf~ D''f'(-inirr)f'urijnj' 


cn r~ (.nuD cnCD Zr zi~ c~ cn ri-cococn o — c,j d~ co ^oco zt- 
cdfoCOCO'^uCDCOcd " co'i’d'" cd " co cd " D~ c~ "'cd " 

CD"f'i_,CD"CDCj"OjCD CD CD CD Zr 


r~ r- O' _ci -0 -OCOCOLO D~ D~ D~ o,~,i-,d co nj nj CD 


COCOOjCOCOCdD' CO CToCf-ODCOLOCDCD ■" -.0C0C>jO~ ;r 
cdodcDCOodcDcdcD " cd~~0' cd -OOD D-o-’ — CD — 
CD — CijCD" CDCD" OuCD CD CD CD CO 


r-r-r- ^O-OCOCOCODo Z<' Z‘~ r-nrr,rnnjr.jr-.j CD 



;or~ ^OD- 0'C3rn0DCD''uCOC'r.j;r-^0CDCDCor-CDCOD~ 
COoJ -OcdodcDcdcDCDCO — DDcd — coed— oor-' — O' " 
CD'— OjCD — CD CD — OijCD — — CD — — CD — — C j — CD od 

CD 


■ -0 -OdDCOCOCODo Co Cornrornrijnjnj CD 


CDC'riDO'CnCDO'O-r.jcocoCO-OOiy' D'f uO O' D'o'i 

CO “'’coo- — ’cDO'C'~Oijr~'cD0~’i— ‘cdco'''CjO'r--co D'U'I 
CD CD"CDCDCD— CD— CDCD“'CjCD"CDCDCDCDOo 


Co O' ,0 CO D' CDOoCOCD OuCOCo Oij ;r Co O' CD O' i CD C 

CoOijCOiOjOuCDcdcDCOcd— coed — ooo' "'oijf--' '-'cf- ' 

CD — o.jCD — CDCD CD CD CD CD" CD - 


r~ r- 1 — _.D _o -OCOCOCOCo Z<~ Co or-iOoriDOijO i_,r ij~ 


O' O'T' _0-0-OCOLOLO Co Co D~ On rnOiDOijnjOy ■ 


CD O' COCO — CD-OCOO'OnrnLn COCO CO ' 'COCQCo O 'u'lLO 
0~' -O' CDO'CO CDO'CDCOO'Co’o' r-'cr ,>d _dco'onco 

D CD— CjCjCD-'CD— CDCDCjCjCDCDCDCDCDCjJD 


OoCoCOOpj— CD '^DO.DCDCDCOCD '-OCOCO '^OCOCOi^ 
COOuCo CO OpjCDCOCDCOCOOijCO cd — ono' CDOijO'CDCO' 
CD — OuCD — CDCD CD CD CD" " CD" CDC 


I r~ r- _o~0~OCOCOcoCo Do D' onononriyTyry- 


o'O' ^0~0-.0COCOCOCo CoDornononOyPijrij' 



35 





77-1 


cocDU'iCof'CDi co-q~'c,j.qr-rij;r ;r CO " — ri~l_omco«-ncoCD:q:qcofq:qcqrqcq_ocqf'qr<'Co("0' 

r-rijr-i ^^Cj<'--‘coCD'"V.or~V--'c:3cn<‘-CDVnr-''cDC3~'|' Cjr-crC0'"CDr<'f"C0''O'"'O~f>j-OO~C0‘'~ 

Cj — r-ijCo — COCj — njCj CO CO'' " CO " '■; ->o|co"''uCO"COCOCO"CO CO COCO"COCOCO‘'u 

- ■ CO 


r-r- r- _o_oLOCOl,nO'C<' C‘'r'nr’nt'n<'ijri_,ri_| Col'"'"'" CO-O-OCncncoCf C" _rrnrnrnfijri_iri_, CO 


c<'C 0 '-'OC<“COC 0 CQf'nCf < — rnrni — cocncoco-ofouo^oCi- lcq''n-.oC'~coco''nc<'f'ririj_oLnf'uCococo< coco* ^ 

I — rijCO' CO' — COI'OI — rnuoi — Co' — ‘"'COCn' — CO 'Ct' 'CO' C“C<“' COCO' C0''O' Cf'<'u-.00''0 

CO"ooCO"COCO"''ijCO" "CO CO C0"‘ "CO I CO "•'•JCO" CO coco "Co CO""COCO"COCOCO-0 


'I — r~ _ 0 -. 0 - 0 cococ.o 0 <“ 0“ 0 'Orirnrr,rijrijr.j- 


'Col' — ' — ' — -0~0-'0COCOCOO'0''0<''~on-irnri_,njnj ’ - -Co 


^ocococDun^oc^'t^nf'"' ~'CD*"n^oCDf“u''»''*i^u*”'j*~u‘~uCDCf'Cocoo*'^ ' 
'-''-C0f''''C0'’~C0''''''''J-di''C0Cor~C0:f''''C0C0''J’'''''CO'''~''co'''O'C0f’~C0"f''-’c0Lnr'Crrn,r;o'C0 
Cj— rijCO"COCO"'‘'jCO CO CO CO O'ic0"'''jC0 "COCOCO''uCO'~ "CO COCO''COCO" 


r-r-r- oO-O-O'-ococOOr- Or- Of'Onrof'onjrijrrj Colr~'"''~ -0 -0-OCOUO',oO~ Or" 0 ~''nrnrnrijrijn_^,-' 


— — — COCOCOOijCOCOOO-OCOO ' — -OCOC'' ~0 — COCO-QUV'ijCO Cf'l 0'TO_>0-'0''OOnC0 _CO~OCCjCOCf' O' 

rrloij CD — COCDCOC'' o-cr cor-'co O' f"’co'''j'" CO CC.'O *" '" '" " CO <" O' CO' CO^jf" COCO'" C0O~io0C0C> 

CO " Oj CO " coco coco "CO CO CO " coco CO " '“'J CO " CO COCO'''jCO CO " " CO CO " CO Cl- 


(" O' I — _o -'0 -Ocococo O' O' O' 000(1 OiiOijOi_,Oi_i - 


-_^Co I ' — ' — ' — 'C -0''D cococo Co oo or r(iO(iO(io i_,o yO ij CO 


Co _OCQOO 0oC0O(jO' 0,1 " COCO " Or Or D Co ' CO O7 - 0 C~ Or _,0COC0COCr ^lOOrOOOOOr uO- 0 '~ 'OjCOO' OijOij Or 

CDOuO'i:oOuCocdcoOijro~r'CO"\oi Or r- 1 cr< COO'O' o.jr-ci'r.jr-coi’oo'CoVo^Dcd'' " 

C0"OuC0"C0C0"OijC0C0'~C0) CO CO'''^*'u C0"O'jC0"C0C0C0OuC0 CO CO"-''CO CO 

>’'4 

■' 'T'J .00 

, 1 

r~( — ( — ,O-,O~DCOCOCO0r Or or r(ir,i o.iOijOijOi j rCO ' o-r- ^O-O-'OCOCOCOOr Or Or onO(irnn_,r,jn_,- lCO 


ooco or OiiOiicoDjO' no " r~ lo ' onoij cr CO -0 ~~ CO -0 -O r~ r~ - ^QCOCOCO Cr CO Zr Cr uoOo OyOijCr CO'^'j'^u C 

C 0 OijC 0 CDOuC 0 C 0 cdooo,d"Cr cd" 0 '( t.ni 1 OO' COO'Cr ~'O-0r\,OO'C0C'0'"C0Oor'C0C0' 

Cj"O,0C0"C0C0"'''jC0 CO CO CO -0 CO"f''jCO"COCOCO'''jCO CO CO CO o, 

CO, 0 


O' O' O' _D -O -ocn UncD Or Or Or norDr,oO,jO,jr,j CO O' r~ r~ ~0CDCD CD Or Or Or rnOdOnr.jOijO.j' 



36 






77-1 



'"''jf'nCD'',jCqCD '' Z'~ r~ Co r.i ,QCr COCD-OCD " cnf - CO 
-ococf* ,o'"Cj — 

CjCD'' CDCjC J C jC3 ~~ C3CD " C jCDCDCDC jC jC^CDCj 


'''• -O-O-Ot-nL.OL.o^r- zc Cf'f'nnnriirijri__,ri_j Co 


"0~i“n '~--OCDCO/-oCnCq~-r'Cqr'r-cn,q-0:''u-.-'-:.--|ri“;'-rrrnCOCD''u'''roCr-Lri''C::jnjcn(''r,jcr,^OCf'r-u;r 

r-rr :('r'o~CDr-co(",00‘' :<'-.'jCorij^OCo~',OCQO;i— |-OOOCr ^OCOCO-d-oVr,c.'ir~‘--qQr--'cf-._rir'VocO^OU'i'' 

COCjr.jCjC:OCjCOCO"COCD-'COCj'-CDCj--i;oCOCO'-u|c3CD--COCOCOCOCO"CDCD— COCOCOCOCOCOCOCOCOCO 


"r Zi'rnrnrnnjrijri^f^"*— o~.O^OU^LOL,n::^“ Zf'Zf^f^nf'rirr\n_jr,jr,j,' 


I 


nqi',-iCorn"corij_Qr,jCocq"'-rijr,jCoCqO'-qcqcn:rH,OCoi'u-Or''CD:> ‘■■jfijCrConii.n^i'O'UOD'COf'n";!- 

i"CD;'''"COC:i'"COCor'~Cf'cn'~~0''f'nojCi -OOjCO‘"B-OCOCj-CjO;iCjoji"-';r ,or'r.j’_or'C0C''I'"O'C''ir''^O" 

CO'-HjCj "CjCjCO — COCj — COCj"CjCj ■~CDCjC0-oBc0C0njC0C0CjCjC0"CjC0~'CjC0"CjCjC:.CjCjCjn_; 


.0 -'D -OLHCOCfl ~i~ rrirnrnrijrij r i_, CoH < < ' _0 -O -OUncnC'OC'' Cr ;r rci/'i'irorijrijrij C 


Liqf--CQUq;qCornCrrriryCqCqf'ijL''|i"nCf fnCOCorijU'i ;f'H^0CD''u~0-OCjU~tri_jrnro — Ci~roi coi O'U'r' — 

' CjZ<~> CDCO' COCO' Ci'cn' C>~ fo ,00' fy^OCeCO B-OC' ^OCOCO-0' — cn_OCCi''fj oO' ^0' — COUT — ,0 — 

'^^“'''■-'CO'-COCjCO — coco "COCO "COCO '•■COCjCOCoBcDCO''uCOCOCOCjCj"COCO"CjCO‘- coco "COCOCO -6 


r-r-r'_o-O-0C0COCorr0rCf-r.'imrnryryry Co|c'r-r'_o_r,_i3coc'icn0~ Of Of-rnrornryCyry COl 


'■q'qcn-ooococqcrjcnO'r ycncr o'l ,ocno' -ocoC'~|'""coc~cocoooCi' cr C'‘"oci~coco C'Ci'Coc- coo- 

' '"O' coco' C‘~l ' COCCI CCCy' o oOCcOO |-OCc Cy yOCOCO-'O' -O -OOOCiOyOCOCy yO' — CO -‘O' — ' 

CO " CijCO " COCOCO " Co coco " coco " COCOCy Cc IcoCOCiy CyCOCOCOCO coco " coco " coco " coco coco 


C'C' C' _O-' 0 -OCnu^C'^Cc ;c occnrncncyryry ■ CoB‘"~' -0-0 yOcncnco Cco~ O'Cf^rtiroryryCy cd 


CO Cccrii CO -ocncc ;c Z‘ C COCyCOC-COCQCy Oc CQCrir'CqCOCO-q-qcnCc y- yOCO" -QCyCOCCi " Cc COCc 

r~ ~~ oc c~ — O' c- C'C^oo'c' COCnC'O C' O' co " -OCc cn yOO' CO-'O^ ~ C' yOCO CC -dcdcy yoCO " yOC' i 

CO "'"'y CO "CO CO CO "CO Co COCO"COCOCOCO COCoC'yCOCOCOCOCO"CoCO"COCO"COCO"COCOCyy' 


— I — I — -O-OCncncnOc ot- orcncncncycycy Col'"'''' -O-O-OCOCncoCc Oc OccricnrncyCy Cy ' 


37 





U OCTOBER 1376 


CDiincoCDCDCDuncu '' cnrunjCD Cf r,_,Qr r~ m unco rnf nC3 -o T''_cdcd ~~ f" -qi-oLncq ~q‘‘'^cq cq zr rr 

0~ Cf-Vncr ;r C jCdViJ .rjcd rr- -dcd Cf'cr cd*'d <■“ C3 Ci- 1~0 "Ir'-jCf rijC'' earn coco<“ocd '■•'if'-icd — rncdc<'''n — LH 

cq roe j " CD f'j CD I '■'D CD ‘‘•j ~~ '"u ^jr.j " rij rij ~~ >0 

*-■ ' nj 


r- r- 1 — ^OCnLnLn Df Zf~ D'‘“n<'ni“'i<“'j'~u r"'-.' CdI <" -O -O -OenuoLn ;r Zf rftrr,rr,r ijrijrij ' 


Tij — CD^'iD — CDCD< — CD~'D<'uCf -OCf fn ^•DC‘~CO Z<~ CD ~0' fnCDCD -qCqCr cqf- Cq ~q~q -.0‘“qcq<'r)rqi_qCD D*' 
Cr rnCQO' ''ficjCD njCr <“n ~~ Cf rij ^OO" •'u D*" Cc <"0 r ijCOCD'" uCOCD'^U' ‘“uC< rnCf crirnC' '"nCD' 

-- r.jCD ■■' CDCD " r-'jCD CD " CD CD C'' CD rn — — r.j r.j r.j " r.j " CD 


I — I — I — _o -0~0C.nCfDC'^D' D~ D~*“nrn('nrijri_in_i - - ^cdI' ' ' Cf* Cf* 


i^OC^CO' — O'CD' — Zf'ZO* — COCDODCn^Qi cnD<'' -OCOCcIi COCDC‘'’CDCD''uCni cn< -O' -O-OCfi-OD'CqCq D~ 

CO — 'unCo' — 'cDCOCDCfOD — D'CO — Cf'CO — '“TDD — C' 1 ' C' COCD‘"U-OCD'“uCO <'uCO''!j'''-rCOCD'~'jC(' -O 

CD~- rijCD -'CDCD CD CD CD CD "CdCo| CD '“'D C.j r.j r.j Dr 

LO 


-r-r-^Q^C-OCOLriLriDrDr Drrnrnrnr.jr.jr.j CdI'"'"''" -O-O-OC rtLnuDCr ;r Dr rnrnmr.jr.jr.j- 



38 






■"Co^-nrijrnCDrnrn " cr ro rocr :rCDf"''ni"ncr ;r 

;<■ nj rr-'rnCD ;r ■—* ;r ;r Zr njun CD ~0 -0 Cr cn L.ri _o " 
rij r.jCD " f'-i '■•j >'U ^'jCD ~~ CD c>j 

CD 


r-r'T' ,o_0-OUDLnUDD'D' Dr-rnrnri'injrijrij-- 



Co ~~ CfCr-(_nCD~"cnDfT- ^ 0 -OCr- _of"CDCDf'n"f'n',D- lcOf'nDr-f"CoCDCOcnDf' Dr_D_ou'icnCD<'n'“~C<'CnCrLnD'' 
ffi fij Ci~ rririjCD Z<~ CD -O Cf <'n Z‘~ Cf ''n '“•j ~Ql.fl CQ Cf OD I D~ CQ CD D~ COCDD" fnCf un jDCOUn -OCD' CO -Ocn^O D 
•— r,j OjCD ““Cij ry r>j n_, r.jCD ~0 1 " C'j OjCD'' <~ijCD CqCD" c uCD " c ' jCD "<'ijCD‘'u 


I — r- r~ ~ 0~0 uncoco D" Co rnm rcir.jOjr.j — ■ r~ r~ r- _o jDCncncn Do Do mrrirnr.jr .jOj ' 


,Q( — Tij I 'CD — D~ Do -OCnrnCOCn DO I — DO CDCD CO CO ;r| Co On rijmCOCDCni CO ^^CO<~' rni CdCDC' 

rn cnTijCD Cl" CD* — c*'cricnc*'rnrocn D~ cijcncnco I ccnjC" c*'CDC'''f'ijCDcncoCf'cnc*iCD' ' ODcn~ocn ~ 

■" Hj Tij " TijCD " c>j Oj r.j rij HjCdCj I " c u c ijCD " c ij r.jCD " CijCD CuCD " CyCD ~0 

' CD 


-( — ( — _0~OLncncnCn Dr Dirrornrorijrijrij ' I * * * _0~0~0C<lcnCoDr D'" Dr fnriDrrtrijrrjrij' 


rri rnro ;r ~OCDCoCD*“'_t Cr Cr ( — coCO Cr rn ~0* COCr cn Dr ;r Cr I rnrnCD ~QC urorijnD -rn rrjCDCD ~r -.''CD -0 ~r 
m — Drrn — CD*~riCDCDCr ri_j( — Dr n jcncflcnrnDrrnCD ;r rnrijDr Dr CD-’-''cj COCnCDCnCOCD* ' COCO^OCO ^ 

— rijOj — rijCD — rijOj — r.j Oj ri_, n_, — Dr — nj tijCd — rij r.jCD r.jCD -r-jCDCD 

cn 


r-r-r- ..o~o~QC*icncn cr Dr Dr rnrnrnnjr.jr.j Ir-r-r- ,o~iD~oi-nc*DcnDr Dr D-' rnrnrnr.jr.jr.j- 


cnrnruCr CDUirnCD CDCnOjCDCDCD /*- Cr co — CQ Dr rn Dr Dr rncr CDCnCr cn — CDCr rn— CDODCDjCncriCr r- Dr 

-ncD_ornCDCDrficr'r,j;rrijCr Drriji — corucODr rn |Dr rncoDrrnCDC* rncncn cncnCD-0* Crcncn~0 

r,jr.j— r.jCD ‘‘u ~r,j r.j r.j n_, — od' " ry ry CD " ry — "ry ryCD" ryCD 'Ty CD Cr 


r- r- _o ~ 0 ~OCncn cn Dr Dr Dr rnrnrnr.j ry r.j - — c- r~ r~ ,o ~QCncncn Dr Dr Dr rnrnrnryr.j r.j - 


~OCrCrCoCDCDrnr-rnr-rnDrCrrij — rycnry ry^QDr-rnry--rnr-(DDC''jr-CO~-r~ryrnCqDrr-~qrn~r ~q-.r ~r 

riJcrCDry'cDCDrnCOCnrn — ~o'rn Cr D* r- Drryrn ^'Drrnr- Dr rnCDC' DrcnDrrncnCrOD-O-OCDcncnr- - 

rn — rijCD — — ry — ry ry ry ry ry ry CyCD ry - -ry - -ryCD ry ryCDCO 


r-. r- r- _o ~o -0 cncn cn Dr Dr Dr rnrnrnryry ry — r- r- r- _q -OcncncnDr Dr Dr rnrnrnr.jr.j ry - 





W) OCTOBER 1976 


77-1 



40 





77-1 


APPENDIX C 


SURFACE REFLECTIVITY 
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APPENDIX D 


SURFACE AND SUBSURFACE TEMPERATURES 


10/13/76 


SITE 

TIME 

SURFACE 

(°C) 

2" 

. . (“C) 

■5" 

C“C) 

10" 

Cc) 

15" 

C°C) 

1 

0652 

6.5“ ± 0.5° 

11.5° 

14.3° 

15.5° 

15.8° 

2 

0659 

6.5° ± 0.5° 





3 

0655 

7.0° ± 1.0° 

11.2° 

12.3° 

14.6° 

14.9° 

4A 

0645 

7.0° ± 0,5° 





B 


7.0° ± 0.2° 





5 

0706 

6.5° ± 1.5° 

10.0° 

13.0° 

14.0° 

15.0° 

6 

0710 

7.0° ± 1.0° 

9.9° 

12-.0° 

14.0° 

15.0° 

7 

0720 

7.0° ± 1.0° 

11.0° 

12.9° 

14.5° 

15.0° 

8 

0726 

5.0° ± 1.0° 

11.0° 

13.0° 

14.5° 

15.1° 

9 

0735 

7.5° ± 0.5° 





10 

0740 

6.0° ± 1.5° 

10.5° 

. 12.5° 

14.5° 

15.0° 

llA 

0741 

6.5° ± 1.0° 





B 


7.0° ± 0.5° 





12 

0745 

7.5° ± 0.5° 





13 

0746 

7.5° ± 0.5° 





14 

0749 

7.5° ± 0.5° 

9.5° 

11.5° 

14.8° 

15.0° 


1 

0815 

7.5° 

± 

0.5 

2 

0817 

8.5° 

± 

2.0 

3 

0810 

8.2° 

± 

1.5 

4A 

0807 

7.5° 

± 

0.5 

B 

0808 

7.5° 

± 

0.5 

5 

0820 

8.5° 


0,5' 

6 

0823 

8.5° 

± 

0,5' 

7 

0832 

9.2° 

+ 

2,0' 

8 

0840 

9.5° 


0,5' 

9 

0849 

10.5° 

+ 

0,2’ 

10 

0853 

10.6° 

+ 

0.5' 

llA 

0854 

12.2° 

± 

0.1' 

B 

0854 

9.0° 


0.2’ 

12 

0858 

12.0° 

+ 

0.5' 

13 

0859 

11.0° 

+ 

0.6' 

14 

0901 

12.1° 

+ 

0.2’ 


11.2° 

14.0° 

15.5° 

15.8 

11.0° 

12.5° 

14.7° 

15.3 

10.0° 

13.2° 

14.9° 

15.2 

10.0° 

12.5° 

14.5° 

15,2 

11.3° 

13.1° 

14.9° 

15.2 

10.5° 

12.9° 

14.7° 

15.4 

10.5° 

12.8° 

14.9° 

15.1 

10.1° 

11.8° 

• 15.0° 

15.2 
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APPENDIX D (continued) 


SITE 

TIME 
. » 

SURFACE 

rc) ' 

2" , 
(°C)"' 

5" 

(°G) 

10" 

(°C) 

15" 

(°C) 

1- . 

0917 

13.0° ± 1.0° 

10.2° 

•13.9° 

15.3° ■ 

16.0 

2 

>0920 

13.0°± 0.5° ’ 





3- 

0922- 

13.0° ± 1.2° 

11,0° 

12.0° 

14.8° 

15.0 

4A 

0906 

12.0°± 1.0° 





B - 

;0914 

10.5°±0.5° 





5 

0924 

14.0° ± 1.0° 

10.1° 

13 .‘0° 

14.8° 

15.2 

6. 

0925 

14.0° ± 2.0° 

. 10.2° 

12.1° 

14.2° 

15.0 

7 

0932 

20 .0° + 3.0°- 

10.3° 

13.0° 

14.-9° 

15.2 

8 

0938 

15.0° ± 3.0° 

11.0° 

12.9° 

14.5° 

15.1 

9 

0947 

15.0°±1.0°. 





10 

0950 

17.0° ± 4.0° 

11.0° 

12.5° 

14.5° 

15.0 

HA 


15.5°± 0.5° 





•B 


13.0°±1.0° ’ 


‘ 



12 

0956 

15.0° ± 1.0° 





13 

0957 

15.0°±2.0° • 





14 

1000 

17.0° ± 1.5° 

10.7° 

11.9° 

14.9° 

15,1 


1 

1028 

21.0° ± 5.0° 

' 16.-2° 

15.5° 

15.0° 

15.8 

3 

1027 

19.0° ± 3.0° 

14.0° 

13.2° 

14.1° 

14.8 

4A 

1025 

19.0° ± 2.0° 





B 

1026 

18.0° ± 2.0° 






1 

1255 

36.0° ±5.0° 





2 

1259 

35.0° ± 12.0° 





3 

1257 

33.0° ± 7.0° 





4A 

1250 

33.0° ± 2.0° 





B 

1253 

32.0° ± 1,5° 





5 

1302 

37.5° ±7.0° 

15.4° 

13.2° 

14.5° 

15.2 

6 

1305 

37.0° ±10.0° 

17.4° 

13.5’° 

14.0°’ 

15.0 

7 ' 

1316 

38.0° + 10.0° 

16.8° 

14 ‘.1° 

14.7° 

15.1 

8 . 

1,324 

39.0° ±5.0° 

16.2° 

13.8° 

14.2°. 

15.2 

9 

1338 

28.0°±5.0.° • 





10 

1342 

39.0° ± 10.0° 

’ 16.5° 

14.0° 

14.2° 

14.8 

HA 


■28.5° ± 2.0° 





B 


36.0°± 5.0° 





12 

1344 

27.0° ± 2.0° 





13 

1345 

30.0° ± 6.0° 




■ 

14 

1350 

37.0° ± 10.0° 

22.0° 

15.8° 

14.8° 

15.0 
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APPENDIX D (continued) 


SITE 

TIME 

SURPACE 

(“C) 

2" 

Cc) 

5" 

(°C) 

10" 

(°C) 

15" 

(°C) 

1 

1421 

40.0° ±3.0° 

19.0° 

14.9° 

15.0° 

15.7 

2 

1424 

40.0° ± 15.0° 





3 

1422 

37.0° ±7.0° 

16.9° 

14.9° 

14.0° 

14.8 

4A 

1417 

36.0° ±4.0° 





B 

1419 

34.0° ±3.0° 





5 

1430 

42.5° ± 10.0° 

18.5° 

14.1° 

14.4° 

15.2 

6 

1434 

42.0° ± 15.0° 

20.0° 

15.0° 

14.1° 

15,1 

7 

1442 

38.0° ± 8.0° 

19.2° 

15.2° 

14.8° 

15.0 

8 

1449 

40.0° ± 3.0° 

18.6° 

15.0° 

14.5° 

15.0 

9 

1456 

. 31.0°±10.0° 

. 




10 

1500 

40.0° ± 15.0° 

18.0° 

15.4° 

14.3° 

15.0' 

llA 

1502 

28.0° ± 0.2° 





B 

1503 

37.3°± 7.0° 





12 

1509 

26.5°± 1.5° 





13 

1510 

36.0° ± 10.0° 





14 

1514 

37.5° ± 8.0° 

23.8° 

18.8° 

14.9° 

15.0 


1 

1530 

37.0°± 2.0° 

20.3° 

15.4° 

14.9° 

15.4 

2 

1535 

30.0° ± 15.0° 





3 

1531 

32.0°± 8.0° 

18.1° 

15.8° 

13.9° 

14.2 

4A 

1527 

33.0°± 2.0° 





B 

1529 

34.0°± 2.0° 





5 

1537 

37.0°± 3.0° 

19.6° 

14.7° 

14.2° 

15.0 

6 

1540 

40.0°± 5.0° 

20,5° 

15 .'8° 

14.0° 

14.8 

7 

1553 

38.0°± 2.0° 

19.9° 

16.0° 

14.8° 

15.0 

8 

1604 

37.0°± 2.0° 

19.7° 

15.9° 

14.8° 

15.0' 

9 

1610 

30.0°± 2,0° 





10 

1614 

35.0°± 2.0° 

20.1° 

16.5° 

14.5° 

15.0 

llA 

1615 

28.0°± 1.0° 





B 

1616 

23.5°± 0.5° 





12 

1620 

24.0°± 2.0° 





13 

■ 1621 

31.0°± 5.0° 





14 

1625 

31.0°± 4.0° 

23.5° 

19,6° ■ 

14.9° 

15.0' 
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APPENDIX D (continued) 


SITE TIME SURFACE 2" 5" 10" 15" 

(“C) (“O <°C) (°C) (°C) 


1 

1640 

30,. 0° ±5.0°. 

- 21.0° 

16.1° 

15.0° 

15.1 

2 

1641 

27.0° ± 2.0° 

19.5° 

17.0° 

14.2° 

14.5 

3 

1644 

27.0°± 2.5° 





4A 

1637 

29.0° ± 2.0° 


- 

• 


B 

1639 

27.0° ± 3.0° 





5 

1647 

. 33.0° ± 7.0° 

20.1° 

15.1° 

14.5° 

15.0 

6 

1649 

32.0°± 6.0° 

21.2° 

16.9° 

14.6° 

14.9 

7 

1657 

30.0° ± 5.0° 

20.0° 

16.8° 

14.8° 

14.9 

8 

■ 1700 

28.0° ± 4,0° 

19.9° 

16.3° 

14.8° 

14.9 

9 

1711 

25.0° ± 1.0° 




* 

10 

1714 

30.0° ± 1.0° 

20.1° 

17.0° 

14.5° 

14.9 

llA 

1715 

25.0° ± 2.0° 





B 

1715 

21.5° ± 1.0° 





12 

1718 

23.0° ± 1.0° 





13 

1720 

22.0°+ 2.0° 





14 

1724 

30^0° + 5.0° 

22.8° 

19,7° 

15.0° 

15.0 


1 

2036 

13.2° + 0.7° 

18.0° 

17.1° 

15.5° 

15.8 

2 

2040 

13.5° ± 0.7° 





3 

2037 

13.5° ± 1.0° 

16.9° 

17.0° 

15.0° 

15.0 

4A 

2032 

12.5° + 1.0° 





B 

2034 

12.5° ± 0.5° 





5 

2048 

13.0° ± 1.0° 

16.8° 

16.1° 

15.1° 

15.0 

6 

2051 

13.0° ± 0.5° 

16.2° 

17.0° 

15.5° 

15.1 

7 

2105 

12.0° ± 1.0° 

16.2° 

■ 17.5° 

15.2° 

15.2 

8 

2115 ■ 

11.0° ± 1.0° 

16.8° 

17.2° 

16.0° 

15.2 

9 

2122 

11.5° ± 1.5° 





10 

2126 

12.5° ± 0.5° 

1'6.5° 

17.2° 

15.3° 

14.9 

llA 

2127 

14,0° + 0.2° 





B 

2128 

■ 13.0° ±0.5° 





12 

2136 

13.7° ± 0.2° 





13 


12.5° ± 0.5° 





14 

2142 

12.5° ± 0.5° 

16.0° 

17.3° 

16.0° 

15;0' 
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APPENDIX D (continued) 


10/14/76 


SITE 

TIME 

SURFACE 

(°c) 

2" 

(°C) 

5" 

(°C) 

10" 

(°C) 

15" 

(°C) 

1 

2349 

11.0° ± 0.5° 

15.0° 

16.5° 

16.0° 

15.8° 

2 

2357 

12.0° ± 0.3° 





3 

2353 

11.3° ±0.8° 

14.5° 

^ 15.3° 

15.5'? 

15.0° 

4A 

2346 

9.7° ± 0.5°- 





B 

2347 

9.6° ±0.2° 





5 

0002 

11.7° ± 0.3° 

14.2° 

16.0° 

15.5° 

15.5° 

6 

0005 

11.0° ± 0.5° 

'14.0° 

15.8° 

16.0° 

15.0° 

7 

0016 

11.0° ± 1.0° 

14.9° 

16.0° 

16.0° 

15.9° 

8 

0025 

10.6° ± 0.5° 

15.0° 

16.5° 

16.2° 

16.0° 

9 

0033 

■ 11.5° ± 0.5° 





10 

0036 

11.5° ± 0.5° 

15.0° 

16.0° 

16.0° 

- 15.7° 

llA 


14.1° ± 0.1° 





B 

0038 

11.2° ± 0-.l° 





12 

0041 

14.0° ± 0.3° 





13 

0042 

11.5° ± 1.5° 





14 

0050 

11.3° ± 0.4° 

14’.2° 

15.5° 

16.3° 

15.9° 


1 

0423 

10.5° ± 0.2° 

13.5° 

15.6° 

15.8° 

15.7 

' 2 

0426 

10.8° ±0.1°' 





3 

0425 

10.5° ± 0.2° 

13.0° 

14.0° 

15.1° 

15.2 

4A 

0420 

8.0° ± 0.2° 





B 

0421 

9.0°± 0.1° 





5 

0429 

11.2° ± 0.1° 

12.5° 

14.9° 

15.4° 

15.5 

6 

0431 

10.5° ± 0.3° 

12.3° 

14.2° 

15.1° 

15.2 

7 

0443 

9.8° ± 0.2° 

13.1° 

14.8° 

15.5° 

15.5 

8 

0452 

10.0° ± 0.1° 

13.2° 

15.0° 

15.6° 

15.6 

9 

0459 

10.6° ± 0.1° 





10 

0502 

10.6°± 0.4° 

13.4° 

14.9° 

15 ..7° 

15.4 

llA 

0503 

13.0°± 0.2° 





B 

0504 

11.0°± 0.1° 





12 

0507 

12.8° ± 0.2° 





13 

0508 

11.2° + 0.3° 





14 

0512 

10.3°± 0.2° 

12.2° 

13.9° 

15.8° 

15.8 
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APPENDIX D (continued) 


SITE TIME SURFACE 2" 5" 10" 15" 

(°C) ('’O (“O (°C) (“O 


1 

0801 

8.5? ± 0.2'’ 

12-.8“ 

15.0“ 

16.0“ 

16.0 

2 

0802 

9.0*’ ± 0.1“ 

12.3° 

13.5° 

15.0“ 

15.1 

3 

0803 

9.0“ ± 0.5“ 





4A 

0800 

7i0“ ± 0.5“ 





B 

0801 

7.0° ± 0.2“ 





5 

0806 

10.0“ ± 0.1“ 

11.6“ 

14.1“ 

15.0“ 

15.2 

6 

0809 

9.7“ ± 0.2“ 

• 11.3° 

13.7“ 

15.0“ 

15.1 

7 

0817 

9.0“ ± 0.5“ 

12.5“ 

14.0“ 

15.1“ 

15.2 

8 

0824 

10.0“ ± 0.5“ 

12.6“ 

14.1“ 

15.1“ 

15.7 

9 

0830 

10.5“±0.5“ • 





10 

0834 

10.5“ ± 0.2“ 

12.2“ 

14.0“ 

15.0“ 

15.0 

llA 

0835 

13.0“ ± 0.2“ 





B 


11.0° ± 0.4“ 





12 

0839 

13.0“ ± 0.2“ 





13 


11.0“ ± 1.0° 





14 

0843 

11.5“ ± 0.5“ 

11.1“ 

13.0° 

15.1“ 

15.3 


1 

0853 

12.0“ ± 1.5“ 

12.5“ 

15.0“ 

15.6“ 

16.2 

2 

0856 

11.5“ ± 1.5“ 





3 

0854 

13.0“ ± 1.5“ 

12.0“ 

14.1“ 

15.0“ 

15.2' 

4A 

0850 

11.0“ ±1.5“ 





B 

0852 

10.5“ ± 0.5“ 





5 

0859 

13.5“ ± 0.5“ 

11.6“ 

14.2“ 

15.1“ 

15.6' 

6 

0901 

14.0“ ± 2.0“ 

11.8“ 

13.2“ . 

15.0“ 

15.2' 

7 

0908 

13.0“ ± 3.0“ 

.12.5“ 

14.0“ 

15.2“ 

15.8' 

8 

0915 

14.5“ ± 2.5“ 

13.0“ 

14.1° 

15.5“ 

15.9' 

9 

0922 

14.0“ ± 1.0“ 





10 

0925 

17.0“ ±4.0° 

12.8° 

14.1°- 

15.1° 

15.6' 

llA 


15.5“ ± 0.5“ 





B 


12.5“ ± 0.5“ 





12 

0930 

16.0“ ± 1.5“ 





13 


• 14.5“±2.5° 





14 

0933 

16.5“ ± 1.5“ 

12.2“ 

13.0“ 

15.2“ 

16.0' 
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APPENDIX E 

FURROW ORIENTATION EFFECTS ON 
SURFACE AND SUBSURFACE TEMPERATURES 


10/13/76 


LOCATION 

TIME 

SURFACE 

2 " (°C) 

A 

0728 

5.5“ ± 0.5° 

10.8° 

B 


4.8° ± 0.5° 

9.5° 

C 


6.0° ± 0.5° 

10.8° 

& 


5.5° 

10.5° 

E 


4.2° 

8.5° 

F 


5,5° 

10.0° 

G 



10,0° 


A 

0842 

9.8° ± 0.1° 

10,6° 

B 


10.8° ± 0.2° 

9.6° 

C 


9.8° ± 0.2° 

10.7° 

D 


9.5° ± 0.1° 

• 10.5° 

E 


11.0° ± 0.6° 

8.8° 

F 


11.2° ± 0.5° 

10.1° 

G 


9.8° ± 0.1° 

10.5° 


A 

0939 

14,0° ± 1.0° 

10.9° 

B 


20.0° ± 1,0° 

10.2° 

C 


21.0° ± 2.0° 

10.1° 

D 

0943 

13.0° ± 1.0° 

11.0° 

E 


17,0° ± 3,0° 

10.2° 

F 


24.0° ± 2.0° 

11.0° 

G 


12.0^ ± 0.5° 

11.7° 


A 

1326 

28.0° ± 3.0° 

- 16.1° 

B 


41.0° ± 5.0° 

19.1° 

C 


48.0° ± 2.0° 

18.8° 

D 


36.0° ± 3.0° 

16.5° 

E 


39.0° ± 2.0° 

20.2° 

F 


42.0° ± 4,0° 

18.1° 

G 


38.5° ± 3.0° 
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appendix E (continued) 


10/14/76 


LOCATION 

TIME 

SURFACE 

to 

O 

0 

O 

A 

1451 

''27.0° ± ' 2 . 0 ° 

18.3° 

B 


45.0° ± 5.0° 

22.0° 

C 


46.0° ± 5.0° 

21.0° 

D 


40.0° ± 3.0° 

19.2° 

E 


40.0° ± 4.0° 

23.0° 

F 


38.0° ± 4.0° 

19.9° 

G 

1453 

42.0° ± 6.0° 

■ 22.9° 


A 

1606 

32.0° 

+ 

1.0° 

19.8° 

B 


38.0° 

± 

2.0° 

22.9° 

C 


43.0° 

+ 

2.0° 

22.1° 

D 


45.0° 

+ 

1.0° 

20.9° 

E 


40.0° 

± 

2.0° 

23.8° 

F 


34.5° 

± 

0.5° 

20.3° 

G 


35.0° 


0,5° 

22.5° 


A 

1702 

24.0° ± 0.5° 


B 

.1704 

32.0° ± 2.0° 

22.0° 

C 

1704 

30.0° ± 1.0° 

22.4° 

D 

1710 

33.0° ± 2.0° 

21.0° 

E 

1710 

37.0° ± 1.0° 

20.3° 

F 

1710 

28.0° ± 1.0° 

20.0° 

G 


24.0° ± 1.0° 



A 

.2117 

. 11..0° ± 0.5° 

16.0° 

B 


12.0° ± 0.5° 

16.0° 

C 


13.0° ± 0.5° 

16.5° 

D 


12.0° ± 0.5° 

16.5° 

E 


11.5° ± 0.5° 

15.5° 

F 


11.5° ± 0.5° 

15.5° 

G 


13.0° ± 0.5° 

15.0° 


A 

0027 

10.5° ± 0.7° 

14.9° 

B 


11.0° ± 0.5° 

13.9° 

C 


11.7° ± 0.5° 

14.9° 

D 


11.0° ± 0.2° 

14.3° 

E 


10.0° ± 0.5° 

13.2° 

F • 


10.8° ± 0,2° 

14.2° 

G 

0029 

11.8° ± 0.2° 

13.8° 
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APPENDIX E (continued) 


LOCATION TIME SURFACE 2" (°C) 


A 

0454 

10.0° ± 011° ■ 

12.9 

B 


10.3° ± 0.1° 

12.2 

C 


11.0° + 0.1° 

13.1 

D 


10.5° ± 0.1° 

12.9 

E 


10.0° ± 0.2° 

11.8 

F 


9.8° ± 0.1° 

12.8 

G 


10.8° ± 0.1° 

12.3 


A 

0826 

9.5° ± 0.5° 

12.0 

B 


10.5° ± 0.5° 

11.3 

C 


11.0° ± 0.2° 

12.2 

D 


ia.2° ± 0.2° 

12.1 

E 


10.5° ± 0.2° 

10.8 

F 


13.0° ± 1.0° 

12.0 

G 

0828 

10.5° ± 2.0° 

11.4 


A 

0917 

12.5° ± 1.5° 

12.0° 

B 


15.5° ± 1.0° 

11.8° 

C 


16.5° ± 2.0° 

12.3° 

D 


12.2° ± 0.2° 

12.1° 

E 


13.5° ± 1.5° 

11.7° 

F 


21.0° ± 1.5° 

12.0° 

G 

0920 

12.0° ± 0.5° 

12.2-° 
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